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ABSTRACT 
 
This investigation studied the level of knowledge that principals have 
concerning the maintenance of their schools.  A questionnaire was developed to 
address three research questions.  These research questions were: (1) what is the 
extent that facilities maintenance is an important issue for school principals? (2) in 
what specific areas of facilities maintenance do principals lack knowledge? and (3) 
in what specific areas does the lack of facilities maintenance knowledge by 
principals exceed 30%?   
A questionnaire was developed to gather data to analyze comparative 
relationships to the research questions.  Data indicated that principals do believe 
facilities maintenance is an important issue.  Reponses to the questionnaire 
indicated most principals have a general understanding of facilities maintenance in 
its broadest sense.  However, the data supported that most principals lack 
knowledge concerning the specific facilities maintenance information and issues. 
Recommendations were made to address the lack of knowledge principals 
have concerning facilities maintenance.  Recommendations were also made for 
additional research in the area of the principal’s knowledge concerning facilities 
maintenance. 
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CHAPTER 1 
 
THE PROBLEM AND ITS COMPONENTS 
 
Introduction 
 
School facilities establish the boundaries where teachers teach and students 
learn.  Within these boundaries, a multitude of variables impacts the performance of 
the teacher and student.  This investigation is concerned with the level of knowledge 
that principals of public schools have about the maintenance of their school building.  
Specifically, what level of general knowledge does principal have concerning the 
heating ventilation and air conditioning (HVAC), electrical and plumbing systems, 
general maintenance and housekeeping? 
Beginning in the mid 1980’s, politicians, parents and the community at large 
began to be concerned with the quality and effectiveness of the kindergarten through 
twelfth grade (K-12) education system in the United States.  The catalyst for this 
concern was the publication, A Nation at Risk: The Imperative for Educational Risk 
(Gardner, Larsen, Baker, Campbell, Crosby, Foster Jr., Francis, Giamatti, Gordon, 
Haderlein, Holton, Kirk, Marston, Quie, Sanchez, Seaborg, Sommer, Wallace, 1983.)  
Most of this concern has been focused on curriculum and what happens in the 
classroom.   
In an effort to address these concerns, many states have imposed 
standardized tests to measure the effectiveness of the educational system.  These 
tests fail to measure all the factors contributing to the educational environment.  One 
of the factors not tested is the impact of the physical condition of the school building 
and its relationship on student academic achievement.   
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The cost to repair and renovate schools to a level to comply with fire and 
standard building codes in effect in 1994 was estimated by the General Accounting 
Office (GAO) to be $112 billion.  Further the GAO reported that approximately one-
third of the nation’s schools were sub-par (Black, 2001).  Many schools failed to 
have the basic infrastructure needed to support the latest technologies available for 
teachers.  HVAC systems, lighting, acoustical control, roofs, and electrical systems 
were insufficient to support the need for basic teaching in the 1990s. 
In 1996, 60 percent of the schools surveyed by the GAO reported at least one 
major failure of a building component, such as a roof, HVAC system, electrical 
system, etc.  Dahlkemper (1997) reported that 46% of the schools lacked basic 
electrical service to support new technology and other equipment necessary to 
sustain modern communications systems and teaching. 
School administrators are being asked to make difficult decisions when trying 
to determine which schools need to be renovated, repaired or replaced.   They 
attempt to identify those issues that have the greatest impact on the learning 
environment for the student and focus funds to those issues.  Typically funds are 
directed towards the basic needs of the teacher and the student.   As a result, school 
administrators across the nation allocated less than a tenth of the funds needed to 
address the $112 billion needed for deteriorating schools (The Economist, 1996). 
Research conducted by Dr. Thomas Fisher, Dean of the School of 
Architecture at the University of Minnesota, confirms the belief that the physical 
condition of the school and classroom affects student achievement and behavior.  
Facilities that are well maintained are a precondition for learning.  Naturally, facilities 
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in poor condition have a negative affect on the performance and behavior of the 
student and the morale of the teachers and staff.  According to Dr. Thomas Fisher, 
the physical condition of a school is the difference between teaching in a warehouse 
or an exciting place.  A study in Virginia found the implementation of cosmetic 
factors such as painting, exterior repairs and repairs to furniture had a positive affect 
on student achievement; while a study in North Dakota found increased behavioral 
problems with students attending schools in disrepair (Stanton, 1999). 
During the 1999-2000 school year, school administrators spent more dollars 
on maintenance, but when compared with the overall budget, the percent of 
spending decreased.  Over the time period from 1997 to 2000, school administrators 
have continually allocated a smaller percentage of the budget for maintenance 
(Agron, 2000).  The result has been a continual decline in the quality of the physical 
attributes of schools and classrooms. 
Principals have always been concerned with student achievement.  The 
attention to student achievement by legislators and the public has increased 
substantially over the last several years.  Schools in Florida are graded on a number 
of variables with the most important variable being the Florida Comprehensive 
Assessment Test (FCAT).  This test is designed to measure what the student has 
learned over the specific periods of time.  A principal’s performance evaluations, in 
many cases, are influenced by the results of the FCAT and the grade received by 
the school.  With the added emphasis on student achievement, the question must be 
asked, “What effect does the school building have on student achievement?” 
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The more knowledgeable principals are of the operation and maintenance of 
their school building, the more sensitive they will be concerning school building 
problems and the effect on student achievement.  Issues such as indoor air quality, 
acoustics, cleaning tasks and methods impact the environment where students are 
expected to perform and a principal who has an understanding of these issues is 
more prepared to identify them and address them with the appropriate school 
official. 
Problem Statement 
To date there is insufficient information available concerning the level of 
knowledge which K-12 school-building administrators possess regarding 
maintenance of physical facilities. 
Purpose of the Investigation 
The purpose of this study was to: (a) determine the level of importance school 
principals placed on facilities maintenance; (b) identify specific areas in 
housekeeping, general maintenance and HVAC, where the level among principals 
having “no knowledge” or “little knowledge” exceeds 30%; and (c) recommend 
approaches to address the areas of “no knowledge” or “little knowledge” that 
exceeds 30%. 
Significance of the Investigation 
This study addresses the knowledge of facilities maintenance among 
principals.  The effectiveness of instructional programs is connected to the quality of 
a school building.  The quality of a school building is affected by the knowledge the 
principal has concerning facilities maintenance. 
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 Increasing the level of facilities maintenance knowledge among school-
building administrators will strengthen their ability to recognize and prioritize the 
maintenance needs for a school building.  The school-building administrator needs 
general knowledge in HVAC, maintenance and housekeeping of facilities.    This 
knowledge will assist the school building administrator in communicating 
maintenance needs and in scheduling maintenance tasks.  
Research Questions 
1. What is the extent that facilities maintenance is an important issue for school 
principals? 
2. In what specific areas of facilities maintenance do school-building 
administrator lack knowledge? 
3.  In what specific areas does the lack of facilities maintenance knowledge by 
principals exceed 30%? 
Limitations 
1. School-building administrators may be biased in responding to items on the 
questionnaire. 
2. Principals may collaborate with school maintenance personnel while 
responding to items on the questionnaire. 
3. The actual number of respondents will determine the statistical significance of 
the study. 
4. The nature of the relationship between school principals and district facilities 
management staff may create a bias in the response by the school principal.  
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Delimitations 
1. The data were restricted to 150 kindergarten through fifth grade (elementary), 
150 sixth through eighth grade (middle school), and 150 ninth through twelfth grade 
(high school) principals. 
2. The questionnaire included a sampling of knowledge about facilities 
maintenance. 
3. A self-administered questionnaire was sent to 450 public 
schools. 
Data Analysis 
1. Frequencies and descriptive statistics were used to summarize the responses 
to items 1-61 on the questionnaire.  Comparisons were based on demographic, 
experience and education indicators provided in the remainder of the items in the 
questionnaire. 
2. Frequencies and descriptive statistics showed the number of responses in 
relation to the type of maintenance and specific areas of maintenance based on a 
Likert scale.   
3. The responses were No Knowledge, Little Knowledge, Moderate Knowledge, 
and High Knowledge.  Each response was assigned a corresponding value based 
upon the Likert scale. 
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Assumptions 
1. The person completing the questionnaire was the principal.   
2. The person completing the questionnaire had responsibility for  
maintenance activities at the school.   
3. The person completed the questionnaire accurately and honestly.   
Methodology 
A self-administered questionnaire was sent to 450 public schools in Florida.   
The population of the study was arranged into three groups, elementary, middle 
school and high school.  One hundred fifty schools in each group were surveyed. A 
list of schools was obtained from Florida’s State Board of Education.  The 
questionnaire was sent to the school principal.  
Definitions 
Architectural system – maintenance associated with the refurbishment or 
replacement of paint, carpet, drapes, blinds, doors, and special items to enhance the 
appearance or function of a building. 
Acoustical control – manipulation of sound transmission in a building or room. 
ASHRAE – the American Society of Heating, Refrigeration, and Air 
Conditioning Engineers and is responsible for setting standards for indoor air quality. 
Building component – a portion of the structure or piece of equipment that is a 
part of a building system. 
Building envelope – exterior surface of the building designed to keep moisture 
and weather out of the building; consists of roof, walls, windows, and doors. 
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Building system – a primary system needed to use a building; these systems 
are exterior envelope, mechanical, electrical, telecommunications, and architectural. 
Capital Renewal – the upgrade or replacement of a building system or 
component of a building system. 
CATV – cable television 
Component of a building system – specific piece of equipment essential to the 
effective and efficient operation of a building system. 
Daylighting – illumination of the interior of a building with natural light. 
Deferred Maintenance – the failure to conduct planned maintenance or capital 
renewal when needed. 
Electrical system – conveyance of electricity throughout the building for use 
by its occupants; consists of wire, electrical panels, breakers, transformers, outlets, 
and switches.  
Energy management – monitoring and controlling the consumption of energy. 
Facilities maintenance – repair and upkeep of a building, playing field, 
structure or stadium. 
Facilities management – overseeing the use, scheduling, operation and 
maintenance of a building, playing field, structure, or stadium. 
Gross square feet – the total space inside the exterior walls of a building or 
structure. 
HVAC – heating, ventilation and air condition 
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HVAC system – conditions air from the outside, distributes air throughout the 
building and returns the air in the building for reconditioning and mixing with outside 
air as needed for the comfort of the people in the building. 
Indoor air quality – the chemical characteristics of the air in a building and the 
affect that air has on individuals performing specific tasks and duties. 
Infrastructure – utilities, parking, roads, sidewalks, exterior lighting needed to 
support a building, structure, playing field or stadium. 
Life cycle – the expected length of time a building system or component of a 
building system will perform effectively and efficiently. 
Life cycle cost – the total dollar amount expended on a building system or 
component of a building system for its operation and maintenance during its life 
cycle. 
Life safety system – the incorporation of fire alarms, security alarms, hazard 
alarms and signage in a building to keep the occupants safe from fire or other 
hazards. 
Lighting system – the artificial method of illumination inside and outside of a 
building.  
Maintenance program – the performance of specific tasks or techniques 
needed to care for the building or building system or component of a building 
system. 
Mechanical system – consists of the HVAC, exhaust and plumbing systems.  
Natural light – light provided by the sun. 
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Net square feet – the amount of space in a building or structure minus the 
space for corridors, walls, utility rooms, custodial closets, and restrooms. 
Physical characteristics – a building system or building component of a school 
building or space. 
Plumbing system – a series of pipes, values, faucets, and drains to convey 
water, waste water, and gas throughout a building. 
Preventive maintenance – a program consisting of inspecting, lubricating, 
analyzing and adjusting a component of a building system on a frequency of weekly, 
monthly, quarterly, semi-annually or yearly. 
Programmed maintenance – a maintenance program consisting of capital 
renewal items, architectural components or structural components based on a 
frequency of more than one year. 
Renovation – replacement or upgrade of several building systems at one 
time. 
 Repair – fixing an existing component of a building system. 
 Roof – a barrier over the top of a building or structure to keep rain and 
moisture out of a building; it consists of a roof membrane, roof drains, flashing, 
counter flashing, cap and scuppers. 
 Routine maintenance – a program consisting of tasks done daily or weekly, 
mostly associated with custodial and landscape tasks. 
 Sensor – a device used to measure temperature, humidity, or carbon dioxide 
in the air for an HVAC system. 
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 School building administrator – an individual, usually a principal or assistant 
principal, responsible for facilities management of a school building. 
 Square feet per student – the amount of space allocated to a student 
necessary for the instruction of a specific subject to occur. 
 Telecommunication system – series of wires, instruments, hubs, networks, 
terminals and computers used to transmit voice or data information within and out of 
a building. 
 Utilities – services needed for the building systems to operate; consist of 
electricity, chilled water, potable water, waste water, gas, storm water, telephone, 
computer networks, and CATV.  
Organization of Study 
 Chapter 1 introduces the problem and outlines the conditions 
associated with the study.  Chapter 2 presents a review of literature applicable to the 
problem of study.  Chapter 3 explains the framework for the study and the method 
used for data collection and analysis.  Chapter 4 presents the data and its analysis.  
Chapter 5 discusses the results of the study, the recommendations of the study and 
the need for future research. 
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CHAPTER 2 
REVIEW OF LITERATURE  
Historical Overview of School Facilities in the United States 
 The surroundings of the early schools reflected a philosophy by Americans 
that the environment where education took place had nothing to do with the results.  
School buildings were constructed to protect their inhabitants from the elements.  
The locations of school buildings were usually on property that had little or no value 
for farming (Kowalski, 2002). 
The first town schools in the United States were constructed as early as the 
1600s.  The materials used to construct the schools were logs and clapboard.  
These schools consisted of one room where children of various ages were gathered.  
The interiors of these schools were bleak with small windows providing the only 
source of lighting.  A fireplace provided the only source of heat for the building 
during the winter (Pulliam, 1987). 
 “As the curtain rose on the nineteenth century, the physical condition of 
elementary school education was most depressing” (Pulliam, 1987).  The general 
physical condition of the school had changed little from the 1600s.  School buildings 
were not maintained.  The lack of adequate lighting and heating made the interior 
space of the school a very difficult place to learn.  Most of the school buildings were 
patterned around the one room schoolhouse.     
 Around the turn of the twentieth century the physical design of school 
buildings started to change.  The population of the United States began to shift from 
an agrarian society to an industrial society.  This population shift gave birth to the 
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urban school building and provided the catalyst to consolidate one-room schools to 
school buildings with multiple classrooms (Pulliam, 1987). 
 Urban school buildings were designed much like the factories and mills of that 
time.  Urban schools were typically two or three story buildings shaped like a big 
box.  The interior of the urban school revealed hallways with dozens of classrooms 
lining both sides.  The exterior of the building was usually constructed from wood 
and little importance was placed on the appearance of the urban school (Kowalski, 
2002).   
The urban school building provided multiple classrooms that allowed for the 
segregation of students by age, grade or subject area.  This segregation allowed 
teachers to narrow their focus of instruction to a very defined student group.  This 
narrow focus by teachers allowed them to create an environment that was more 
conducive to student learning (Kowalski, 2002).  
“The rapid development of technology after World War II contributed to a 
changing attitude about school buildings” (Kowalski, 2002).  School buildings were 
constructed of better and safer building materials.  School buildings were equipped 
with sophisticated mechanical, electrical, plumbing and safety systems.  The 
sophistication of the systems created the need for long-term maintenance strategies 
to keep them operating at optimum efficiency (Kowalski, 2002).  
During the 1960s, educators began to recognize the environmental 
relationship that building space had on teaching and learning.  School buildings were 
designed to accommodate learning and were scaled to the specific characteristics of 
the learner using the spaces.  Designers and educators worked to create spaces in 
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school buildings that would encourage and motivate learning through color, light, 
spatial design, and subject specific classrooms and laboratories (Kowalski, 2002).  
The dimensions of the learning environment within a classroom contributed to 
the learning experienced by students.  Daniel Duke, director of the Thomas 
Jefferson Center for Educational Design (1998), identified these dimensions as 
physical, social, and cultural.   The physical dimension contributes to the learning 
experience and designers began to understand the issue of lighting, color, space, 
etc. within the setting of the classroom and the school building. 
The physical environment of a school building is of primary concern because 
of its perceived relationship to the ability of students to learn.  “The physical 
condition takes in the built environment including organization, allocation, and 
function of space” (Duke, 1998).  Maintenance programs are integral to the physical 
dimension because they are the foundation for creating the learning environment.  
The efficiency of the heating, air conditioning and ventilation systems (HVAC), lights, 
and cleanliness of the classrooms and general school facilities are the essential 
components needed for the sustaining  the physical dimension. 
Most classrooms, depending upon the type and function, allocate a specific 
number of square feet per student (Duke, 1998).  When more students are assigned 
to a classroom than it is designed to accommodate, the square foot per student ratio 
is reduced and a negative impact on learning occurs.  The school principal needs to 
understand that overcrowding will require an increase in the performance of 
maintenance tasks and scheduling. 
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According to Davis, “adequacy” is a qualitative description of the educational 
or physical aspect of a school building used to determine the effectiveness of the 
school building.  One test used to judge the effectiveness of school facilities is the 
physical condition of its infrastructure (Davis, 1973).  The principal needs to be 
knowledgeable of the infrastructure; such as utilities, parking and driveways and 
safety systems and the need to monitor the maintenance activities required for the 
infrastructure.   
Function identifies the activities occurring in the space. Function determines 
the organization of the space and the amount allocated.  “Suitability of instructional 
spaces with respect to function and operation of a school is a correlated 
consideration” (Castaldi, 1987). Science laboratories usually have more square feet 
assigned per student than lecture classroom space.   The school building 
administrator must recognize the relationship between the function of a space and 
the maintenance requirements needed for that space. 
The main concern of the physical environment is its interaction with the 
activities being conducted. “In more specific terms, spaces for learning should be 
suitable from the standpoint of environmental controllability, shape, atmosphere, 
location, ease of maintenance, long-range economy, and the like” (Castaldi, 1987).  
Heating, air conditioning, type and light rendition, color of walls, floor treatments, 
cleanness etc., impacts the ability of teachers to teach and students to learn. 
The primary issue is the knowledge level of the school building administrator 
relative to the maintenance requirements of the school facility.  “A quality operation 
and maintenance program for the facility is very important for students and teachers 
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if for no other than health and safety reasons” (Davis, 1973). The existing climate in 
our society concerning the cost of operating schools, the need to increase sensitivity 
to environmental conditions within the schools, and a limited availability of funds for 
schools requires the building administrator to focus his/her attention on measures to 
reduce the cost of operating schools and enhance the longevity of a school facility.   
Today’s school building reflects the incorporation of the changes made over 
the last century.  Computers and sophisticated control systems monitor and adjust 
the heating, air conditioning, humidity, and lights of the modern school building.  Fire 
alarms and security alarms are connected into district offices and local fire stations.  
The performance of building systems can be monitored and adjusted to achieve 
optimum performance from a central office in the school district.  The modern school 
building is an intricate and sophisticated structure contributing to the overall 
effectiveness of the educational environment for teachers and students.    
Overview of Building Systems  
 The Best Practices Manual, Volume IV (Akram et.al, 2004), indicates each 
member of a school’s staff plays a vital role in the maintenance and operations of 
the school.  The principal must take on the leadership role for the maintenance at 
the local school level.  The principal must be an advocate for effective maintenance 
of the school building.  However, for the school principal to be effective in this role, 
he/she must have a basic understanding of building systems and maintenance 
programs. 
 Building systems are integral to the school building structure and create the 
basic environment for effectively facilitating the activities in a school building.  
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Building systems are identified as the building envelope; electrical; heating, 
ventilation, and air conditioning (HVAC); architectural; and life safety systems.  
Effective maintenance programs are essential to insuring a building system functions 
effectively. 
 “Maintaining the building envelope is essential to ensure a comfortable 
environment for the building’s occupants” (Akram et al., 2004).  The building 
envelope consists of the roof, exterior walls, windows and doors, and pest 
management.  Failure of any of the components of the building envelope can result 
in problems such as poor indoor air quality, structural damage and high-energy bills. 
    The electrical system provides the power needed to operate the equipment 
necessary to make a school building function.  The components of an electrical 
system range from transformers to the electrical outlets in each classroom.  
Maintenance of an electrical system includes checking for polarity, hot spots in 
electrical distribution panels, and plug load on electrical circuits.  Lighting systems 
are fundamental to the operation of a school and are the biggest issue addressed in 
maintenance of an electrical system (Akram et al., 2004).  
 “The operation of a school’s HVAC system is to provide comfort and good 
indoor air quality.  The goal of an HVAC system is to meet those needs while also 
ensuring reliability, energy efficiency and minimum system life cycle cost” (Akram et 
al., 2004).  HVAC equipment includes chilled and hot water, direct expansion units, 
package units, pumps, air handlers, fans and filters.  Conditioned air is distributed 
throughout the building either directly from an air conditioning or heating unit or 
through ducts using variable air volume or constant air systems.   Effective 
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maintenance programs for the HVAC system can reduce equipment downtime and 
reduce operational cost. 
 The architectural system of a school encompasses the interior finishes and 
treatments of the walls, floors, acoustics and ceilings.  Through the use of color, wall 
treatments, floor finish, and ceiling height and texture, the architectural system 
establishes the feel and purpose of the building.   
 “Safety takes priority over cleanliness, orderliness, cost effectiveness, and 
even instructional support and thus; facilities maintenance is concerned with 
ensuring safe conditions is a major component of effective school facilities 
management” (Young et al., 2003).  Life safety systems in a school building are 
designed to protect the students, faculty, and staff.  Life safety systems incorporate 
several features to facilitate a safe environment in and around the school.  These 
features include fire alarms, fire doors, fire rated hallways, exit lights, smoke and 
heat detectors, sprinkler systems and security systems.   
Maintenance Programs Required for School Buildings 
The lack of well-maintained facilities inhibits the principal from effectively 
implementing an instructional program contributing to student knowledge and staff 
development and “organizing the operations and property for a safe, well-organized 
learning environment” (Terry, 1999).  The failure of district level administrators to 
effectively fund repairs and upgrades to existing school buildings directly affects the 
principal’s capability of performing his/her responsibilities for effectively maintaining 
the school’s infrastructure.   
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It is essential that the principal be knowledgeable of maintenance programs 
and how to manage them (Chan, 2000).  Principals need to have a basic 
understanding of maintenance programs so they can effectively determine if the 
programs are being conducted and the principal must be able to communicate 
effectively with maintenance or district personnel concerning the maintenance of 
his/her school building. 
The operation of a school building requires a variety of maintenance activities 
as reported in the Asset Lifecycle Model for Total Cost of Ownership Management 
(Brady et al., 2002).  These activities include the incorporation of scheduled 
maintenance programs to insure the school building operates effectively and 
efficiently in support of the school’s academic mission. These programs are routine 
maintenance, preventive maintenance, programmed maintenance, emergency 
maintenance and deferred maintenance.  
The initial maintenance program, routine maintenance, is usually scheduled 
and managed by the principal. Routine maintenance addresses the general upkeep 
and maintenance of the school building and adjoining property.  The activities 
associated with routine maintenance recur frequently, usually on a daily or weekly 
schedule.  Most tasks inclusive of routine maintenance require minimal skills or 
training (Stipanuk & Hoffmann,1996).  Housekeeping, pest control, waste disposal, 
and grounds upkeep are some examples of routine maintenance tasks.  The tasks 
scheduled and performed in routine maintenance programs are essential in keeping 
the school building environmentally clean and safe. 
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Preventive maintenance is a managed program conducting a variety of 
activities established on a monthly, quarterly, semi-annual and annual schedule.  
These activities include equipment inspections, adjustments, lubrication and 
performance measuring and testing.  The purpose of preventive maintenance is to 
“maximize the reliability, performance, and lifecycle” and to reduce the probability of 
equipment failure (Brady et al., 2002).    
Preventive maintenance programs are essential to optimizing the useful life of 
the equipment in the school’s infrastructure.  An effective preventive maintenance 
program reduces operational cost by reducing expensive emergency repairs to 
equipment; reducing the accumulation of deferred maintenance; and reducing 
disruption to the operation of the school’s infrastructure, (Kowalski, 2002). 
An effective energy management program must efficiently use energy to 
operate the school building while maintaining an environment supportive of effective 
teaching and learning.  Reducing the maintenance of equipment along with a failure 
to perform equipment repairs in a timely fashion, increases operational cost and 
uses energy ineffectively (Birr, 2000). An effective energy management program, 
which maximizes reductions in energy consumption while maintaining a healthy and 
productive environment in the classroom, must have a proactive and effective 
preventive maintenance program.   
A preventive maintenance program is the foundational element of an effective 
energy management program.  The essence of preventive maintenance is to keep 
equipment operating at its optimum setting, controls and thermostats functioning 
properly, dampers correctly set and filters changed on a regular schedule.  An 
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effective preventive maintenance program is the least expensive component in the 
energy management strategy but can produce the greatest results in reduced 
energy consumption and maintaining a good environment for teaching and learning. 
Every component and building system within the school infrastructure has an 
expected period of time it can efficiently and effectively operate (Kaiser, 2004).  This 
is referred to as its “life cycle.” Programmed maintenance activities identify when the 
life cycle will be reached by a building component or system, provide an estimated 
cost to refurbish or replace the component, predict when the funding is required, and 
the time needed to replace or refurbish the component or system (Kantor, 1988).  
 According to the Asset Model for Total Cost of Ownership Management, 
programmed maintenance is defined as “maintenance tasks whose cycle exceeds 
one year” (Brady et al., 2002).  Most times, the tasks associated with programmed 
maintenance are expensive and considered as capital expenditures.  Replacement 
of the roof, carpeting, painting, HVAC equipment upgrades or replacement would be 
included in the planned maintenance program.  
“Facilities and equipment are in a constant state of degradation” (Brady et al., 
2002).  Deferred maintenance is the failure of school administrators to recognize, 
plan, replace and repair building systems and equipment when needed. Deferred 
maintenance accumulates because of a failure to plan and prepare appropriate 
funding sources to address the programmatic maintenance needs and capital needs 
of existing school buildings.  Deferred maintenance affects the ability of the teachers 
to teach and the students to learn.  Classrooms with leaking roofs, poor air quality, 
bad lighting, and paint flaking off the walls do nothing to enhance the learning 
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environment and may create a classroom environment that detracts from the 
effectiveness of teaching and learning. 
Facilities Issues Facing Principals 
Beginning with the publication of a Nation at Risk (Gardner et al., 1983), 
politicians, parents and the community at large became concerned about the quality 
and effectiveness of the K-12 education system in the United States.  Most of this 
concern has been focused on curriculum and what happens in the classroom.  In an 
effort to address these concerns, many states have imposed standardized tests to 
measure the effectiveness of the educational system.  These tests fail to measure 
the relationship between learning and the physical condition of the school’s 
infrastructure (Hinum, 1999). 
The U. S. General Accounting Office (GAO) reported in 1996 that 60% of the 
schools responding to their survey had at least one major failure of a building 
component and 46% lacked adequate basic electrical service to support computer 
and other equipment needs for modern communications and teaching (Dahlkemper, 
1997).  The report revealed a continual disregard by school board members and 
school district administrators towards the maintenance and upkeep of the physical 
condition of the school’s infrastructure. 
Education is one of the nation’s largest business enterprises.  The school 
system leads all public institutions in the number of people served and employed 
and facilities operated and maintained (Berner, 1993).  Yet little attention is being 
focused on preserving and maintaining facilities in the school systems.  “A 1989 
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report by the Education Writers Association stated 25% of the nations school 
buildings were ‘shoddy places for learning’” (Berner, 1993). 
The education system is in a facilities crisis.  In 1994, the GAO estimated that 
$112 billion was required to bring deteriorating schools to 1994 codes and standards 
and approximately one-third of the nations schools were sub-par (Black, 2001).   The 
National Education Association reported in 2000 that approximately $322 billion is 
needed to repair and modernize the nations schools (Kennedy, 2001). The 
deterioration of our school buildings is growing at an accelerated rate. Many schools 
do not have the infrastructure needed to support the latest technologies available for 
teachers.  Run down heating and air conditioning systems, poor lighting, inadequate 
acoustical control, leaking roofs, and insufficient electrical systems are a few of the 
deficiencies in today’s schools. 
District level administrators are being required to make difficult decisions 
when trying to determine which schools need to be renovated, repaired or replaced.   
They attempt to identify those issues that provide the greatest impact on the learning 
environment for the student and focus funds on these issues.  Typically funds are 
directed towards the basic needs of the teacher and the student.   As a result, district 
level administrators across the nation allocated less than a tenth of the funds 
necessary to address the $322 billion needed for deteriorating schools (The 
Economist, 1996). 
One of the major problems with school buildings is a lack of maintenance. 
School administrators need to focus more attention on the maintenance of schools.  
During the 1999 school year, school administrators spent more dollars on 
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maintenance than in the previous year but when compared with the overall budget, 
the percent of spending went down.  Over the time period from 1997 to 2000, school 
administrators continually allocated a diminishing percentage of the budget for 
maintenance (Agron, 2000).  The result has been a continual decline in the quality of 
the physical attributes of schools and classrooms.   The urban school district will 
allocate approximately 3.5% of its available budget for maintenance of school 
buildings.  Within this 3.5%, approximately 85% is allocated for emergency 
maintenance leaving little for routine, preventive or planned maintenance programs 
(Halloway, 2000). 
The average age of school buildings is 42 years and most of these buildings 
were not designed to accommodate the latest teaching techniques that utilize multi-
media and computer equipment.  Seventy-five percent of the schools in use today 
were built before 1970 and were structurally constructed to last 100 years.  These 
schools have suffered from a lack of preventive and planned maintenance programs.  
Many have failing roofs, deteriorating windows, and an insufficient care of the 
buildings exterior (Halloway, 2000).   
However, the school buildings built after 1970 were designed for an expected 
use of 30 years.  Most of these school buildings have reached the useful life 
expectancy and need replacement.  School buildings built within the last ten years 
are experiencing serious problems due to lack of maintenance; as well as with 
HVAC, electrical, and plumbing systems.  Many need a new roof and exterior 
maintenance (Halloway, 2000). 
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Deferred maintenance and capital renewal are terms used to identify the 
deterioration and renovation of campus facilities and the construction of new 
facilities.  Deferred maintenance is actually one of the concepts within the definition 
of capital renewal.  These buildings are now 25 to 50 years old, and most need 
serious repair.  Many institutions’ administrations are astounded when they 
determine the cost of getting their aging buildings in shape – the national average 
exceeds $50 per square foot (Rabenaldt, 2000). 
As defined by Kaiser (1997), capital renewal is a systematic method to plan 
and budget for anticipated periodic repairs and replacement of building systems and 
components in the school’s infrastructure that are not a part of the annual operating 
budget.  Capital renewal is an investment program for the school’s infrastructure and 
addresses three issues concerning the maintenance and life expectancy of the 
school’s infrastructure.   
Addressing deferred maintenance will achieve two objectives.  First, it will 
prolong the useful life of existing facilities and reduce the need for premature 
renovations and construction of new schools.  This result of achieving the first 
objective will be to reduce operational cost and capital expenditure over the long 
term. The second objective is the enhancement of the teaching and learning 
environment. The accomplishment of the second objective will provide positive 
benefits for student achievement. 
The last issue is providing adequate facilities to meet the mission of school 
(Dillow & Kaiser, 1989).  This provision includes renovation of existing facilities, 
construction of new facilities, and the extension and expansion of the infrastructure.  
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Most public school boards as well as state legislatures focus their attention on the 
funding of new facilities. This creates a funding environment that does not 
adequately address the funding needs of the other concepts of capital renewal.  
Inadequately renovated facilities and a failure to enhance and expand the school 
building is the result of a lack of funding. 
As the principal struggles with an inadequate school building, the 
maintenance debt continues to increase until the cost to repair, replace or upgrade 
components of the school’s infrastructure becomes too large to address.  According 
to estimates generated in 1994 by the General Accounting Office, deferred 
maintenance needs within the public school system will cost approximately $112 
billion dollars to correct.  The result is that approximately 14 million children attend 
school in inadequate facilities (Bracey, 1994). 
Crampton, Thompson and Vesely (2004) reported on a number of studies that 
focused on the significant importance of the physical condition of school buildings, 
regardless of the type, and its effect on the performance of students. The school 
building does matter. Principals need to become familiar with the basic concepts 
leading to deferred maintenance and the implication it has on their role to provide an 
environment conducive to teaching and learning. 
During the time period from 1983 to 2002, numerous reports noted the 
deterioration in the facilities of the nation’s public schools.  “Each of these reports 
come to the following: school buildings are often to [sic] old, they are inadequate for 
current student populations and instructional programs, they need major repairs and 
renovations, and in several cases, they were [sic] unsafe for children and teachers” 
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(Honeyman, 1994).  These reports document the critical problem with deferred 
maintenance in the public school system. 
Now the issue is to determine how the funds will be provided and whether to 
build new schools or renovate existing schools.  Earthman (1998) reported that 
“many school buildings . . . do not, for the most part, have the essential components 
that have been found to be necessary for a good learning environment.”  However, 
officials of the school district must determine if existing schools can be renovated to 
provide the essential components needed.  School district officials will need to 
assess whether the cost for renovation as compared with the cost for a new school 
is the best long-term solution for addressing the aging population of school buildings 
in their districts. 
Energy conservation programs are intended to reduce energy consumption 
and energy cost. The measures used to effectively evaluate the programs are the 
actual reduction in the units of energy consumed. The impact on the physical 
environment of the classroom and the environment created for teaching is a 
secondary issue, if considered at all, in the analysis of the program’s effectiveness.  
An effective energy management program must take into consideration 
several factors. First, a user group must be identified to develop the energy 
management program.  This group needs to consist of individuals who have a 
valuable interest in conserving energy and a thorough understanding of the mission 
and goals of the school district or university.  The members of the group must hold 
positions of authority and be willing to give the program credibility and support.  The 
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user group will be instrumental in developing the purposes, targets, and results 
(Nadler & Hibino, 1998). 
The energy management program must identify the purpose of its existence. 
“Organization only becomes effective after, not before, the purpose of working on 
the problem is identified” (Nadler & Hibino, 1998).  The essence in formulating a 
good energy management policy is the definition of its purpose which is to reduce 
cost, maximize the expected life of the equipment and to not negatively influence the 
learning environment of the classroom. The purpose aids in the identification of the 
various aspects of energy management and influences the potential effects an 
energy management policy will produce.  Agreement on the purpose of the energy 
management policy among principals, teachers, parents and the facility 
management staff will generate a sense of teamwork and accomplishment. 
The response by architects and engineers to make buildings more energy 
efficient has lead to creating a number of negative impacts.  The most critical of 
these impacts is the degradation of the condition of indoor air. The failure of energy 
management officials, design professions and building officials to clearly consider 
the impact of the measures implemented, especially those related to mechanical 
systems, created serious problems for teachers, students and staff.   
“Good indoor air quality requires control of airborne pollutants and 
introduction of adequate outdoor air to dilute indoor contaminants” (Kim, Lim, Yang, 
Hong, Shin, 2002).  Ventilation is needed to dilute and remove various contaminants 
and gases that accumulate in the air inside a classroom.  The result of this practice 
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of providing minimum ventilation was the creation of “learning spaces that impair 
learning and health” (Schneider, 2002). 
“In [sic} early 70s, in response to the oil crisis, the ventilation rate had once 
been drastically reduced to as low as 2.5 liters/second/person” (Tam, 2002). This 
reduction in the rate of ventilation gave birth to a new series of threats to the 
physical environment of school buildings. School district administrators implemented 
energy conservation programs in an effort to save money.   
The overall air quality issue is still not being addressed by energy 
management officials.  The “reduced and inadequate fresh air ventilation is often 
cited as the most significant cause of indoor air quality problems affecting the 
existing air-conditioning building stock” (Kim, Lim, Yang, Hong, Shin, 2002).  As a 
result energy conservation efforts using reduced levels of outside air continue to 
create impediments for teachers to teach and students to learn. 
Poor ventilation can lead to a high level of carbon dioxide in the classroom.  
Carbon dioxide, when reaching levels of 1000 parts per million, can cause teachers 
and students to have headaches and become sleepy.  “Myhrovold et al. (1996) 
found that increased carbon dioxide levels in classrooms owing to poor ventilation 
decreased student performance on concentration test and increased students’ 
complaints of health problems as compared to classes with lower carbon dioxide 
levels “(Schneider, 2002). 
  Principals also learned that the productivity of faculty and staff was affected 
by energy conservation measures.  In August 2000, the Environmental Protection 
Agency reported in its publication Indoor Air Quality and Student Performance that 
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poor indoor air quality leads to higher school absenteeism.  According to this report, 
over ten million missed school days could be attributed to the poor air quality within 
the school. Teachers and school staff having symptoms of headaches, stuffiness or 
discomfort perceived a loss of three to eight percent in their productivity (EPA, 
2000).  Many of these employees blamed the chill, warmth, or stuffiness in the 
buildings where they worked as the cause of their illness.  
Changes in the amount of fresh air introduced into the building affected 
faculty, students and staff.  A controlled study of adults shows a similar relationship 
between the presence and absence of an indoor air pollution source, health 
symptoms, and mental functions.  In this study, a health symptom questionnaire was 
completed by 30 female subjects who performed various kinds of mental tasks 
typical of office work in groups of six at a time. During the trials without the pollution 
source, the subjects’ performance was improved.  The number of words typed 
increased 6.5%, typing errors were reduced by 5%, the addition test scores 
increased 3.8%, and logical reasoning test scores improved by 3-4%” (EPA, 2000). 
Temperature control in the classroom affects the performance and 
achievement of the teachers and students.  Studies conducted by Harner (1974) 
determined there is a correlation between student performance and classroom 
temperature. Harner’s study on the performance of students in English and math 
discovered that students perform better when the temperature in the classroom is 
between 68 and 74 degrees Fahrenheit.  During the energy crisis of the 1970’s, a 
federal mandate set maximum heating temperatures at sixty-five degrees and 
minimum cooling temperatures at seventy-eight degrees Fahrenheit.   
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“Lighting is and always has been an important factor in designing and 
operating schools” (Benya, 2001).   Appropriate classroom lighting is more than just 
lighting a room.  Research studies have documented the negative effects bad 
lighting has on students staying on task, being depressed and being absent from 
school (Black, 2001).  The light must provide a specific level of illumination without 
glare or compromise to color rendition.  The type of lamp and the specific lighting 
system is critical to providing the best light in the classroom.  
The type lamp and the specific lighting system used are critical to the 
effectiveness of teachers and students.  “Classroom [sic] accommodate a wide 
range of activities: individual study, one-on-one discussion, small group work, large 
group work, and teacher directed instruction (Butin, 2000).”  “The challenge is to 
provide a lighting system that is energy efficient, has a long life, and requires 
minimum maintenance (Benya, 2001).”  Lighting systems must be flexible to address 
all of these activities and needs. 
Day lighting provides an opportunity to address a number of the lighting 
needs in a classroom.  “’Good day lighting design requires understanding a 
building’s local climate and use patterns and the location, placement, and shading of 
windows and skylights relative to these [sic] solar orientation” (Benya, 2001).  Day 
lighting is best applied in the initial design of a building.  However, existing buildings 
can utilize day lighting concepts as long as the critical design criteria above are 
followed.  Day lighting is energy efficient and has the flexibility to be applied for a 
number of different space functions. 
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The basic component for successful lighting is the selection of the lamp.  The 
selection of the lamp is determined by the functions occurring in a classroom.  In 
classrooms where traditional activities are conducted, fluorescent T-8 or T-5 linear 
lamps with the electronic ballast provide the greatest energy efficiency and color 
rendition (Benya, 2001). 
A number of lighting systems are available for implementation in schools.  
Indirect lighting systems are preferred and there are two systems to consider.  The 
first system is suspended indirect luminaries with low cost sheet metal bodies and 
reflects the light off of the ceiling.  The second system is the direct-indirect 
luminaries.  This system reflects light directly toward the surface and off of the 
ceiling or internal surface of the fixture.  The direct-indirect luminaries are the most 
efficient and use about 20 percent less energy (Benya, 2001). 
“Students who can’t hear have a hard time making the grade” (Kennedy, 
2002).  Acoustics is one aspect of classrooms that is not given enough 
consideration.  Transference of sound can be disruptive to teachers and students.  
Sound can be generated from a number of sources with most being able to be 
attenuated. 
Principals have always been concerned with student achievement.  The 
attention to student achievement by legislators and the public has increased 
substantially over the last several years.  Schools in Florida are graded on a number 
of variables with the most important variable being the Florida Comprehensive 
Assessment Test (FCAT).  This test is designed to measure what the student has 
learned over the specific periods of time.  A principal’s performance evaluation, in 
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many cases, is influenced by the results of the FCAT and the grade received by the 
school.  With the added emphasis on student achievement, the question must be 
asked, what effect does the condition of the school building have on student 
achievement? 
“Students must have indicators that education is valued in our society” 
(Berner, 1993).  These indicators take the form of encouragement and support from 
parents, and teachers.  However, students tend to most easily identify and associate 
with the condition of the school building where they participate in their studies every 
school day.   
As noted in the 1988 study by the Carnegie Foundation for the Advancement 
of Teaching, facilities were identified as a priority for achieving educational 
excellence.  The report states, “the tacit message of the physical indignities in many 
urban schools is not lost on students.  It bespeaks neglect, and students’ conduct 
seems simply an extension of the physical environment that surrounds them” 
(Berner, 1993).  It is difficult to expect students to succeed in their academic pursuits 
in a school failing to provide climate control, lighting, protection from the weather, 
acoustical control and a variety of other facilities requirements. 
In a survey of school division superintendents in Virginia, Duke and Griesdorn 
(1999) found that the condition of the school building affected the quality and amount 
of instructional time given to a class.  “The survey reveals that 36.2% of the 128 
school division superintendents were forced to close one or more schools with their 
division because of problems related to school facilities” (Duke & Griesdorn, 1999).  
Duke and Griesdorn (1999) reported that problems with HVAC systems, electrical 
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systems and water and wastewater systems caused 55 days of instructional time to 
be lost. 
Duke and Griesdorn (1999) identified overcrowding as a critical issue 
affecting student achievement.  The lack of adequate space has forced school 
administrators to exceed the designed occupancy levels for the classes and the 
school building.  This excess of students places additional burdens on the HVAC 
and electrical systems.  In some cases, the population of students, faculty and staff 
have exceeded the design capacity of the HVAC system; thus, leading to indoor air 
quality problems which results in higher rates of absenteeism. 
In a study conducted by Duke, Griesdorn, Gillespie and Tuttle (2001), they 
identified the negative impact caused by the reluctances when school district 
administrators failed to address the maintenance issues and the problems this 
failure presents to principals. 
Besides forcing students to learn in unsuitable settings and depriving 
school employees of space for planning and preparation, squeezing 
classroom space out of existing facilities can have another, more 
subtle impact. This impact is best captured in a statement by one of 
the respondents to the survey: Improper facilities for classroom 
instruction—such as storage room, teacher lounges, auditorium 
stages, and mobile units—send a silent message that the students, 
staff and programs are not important enough to require additional 
funds to correct these deficiencies.  (Duke, Griesdorn, Gillespie, Tuttle, 
2001) 
 
Young, Green, Roehrick-Patrick, Joseph and Gibson (2003), report that, 
“there is a strong implication from the entire body of research that the quality of 
facilities has more of an effect on the factor such as student attitudes towards 
school, self esteem, security, comfort and pro-social behavior, which in turn affect 
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learning and achievement.”  Young et al. (2003), identifies “school facility factors 
such as building age and condition, quality of maintenance, temperature, lighting, 
noise, color, and air quality” are factors affecting the emotional and psychological 
condition of the student.  The recognition of the impact school buildings have on 
student learning and achievement has led courts in eight states to make “funding 
capital facilities a part of education equalization remedies (Young et al., 2003). 
According to Young, et al., (2003) the school building does have an impact on 
the learning environment.  The condition of the school building communicates the 
value placed by the community on education and educating the child.  “It tells the 
child what we think he or she is worth.”  School buildings that are poorly maintained 
will not provide the facility needs of the child and will fail to provide a motivational 
attribute to the child. 
 According to Dr. Thomas Fisher, Dean of the School of Architecture at the 
University of Minnesota, the physical condition of a school is the difference between 
teaching in a warehouse or an exciting place.  The implementation of cosmetic 
factors such as painting, exterior repairs and repairs to furniture in a study in Virginia 
found a positive affect on student achievement; while, a study in North Dakota found 
increased behavioral problems with students attending schools in disrepair (Stanton, 
1999).  
The conditions of school facilities contribute to student behavioral problems. 
“After examining the condition of the school system District of Columbia Committee 
on Public Education (COPE) concluded that the message being given to students is 
that what is going on inside is not important, the school system is uncaring, and 
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neglect is tolerated.”  A building in poor repair contributes to the attitude and 
discipline problems among students (Berner, 1993) 
The decline of the school building affects teacher satisfaction and their ability 
to provide meaningful instruction.  A survey conducted of teachers in Chicago and 
Washington D. C. by Mark Schneider (2002) investigated the perceived affect school 
buildings have on teacher satisfaction and success in the classroom. The study 
reported the teachers surveyed graded their school facilities as C based on an A – F 
grading scale. 
The report stated that “about one-third of Chicago teachers and more than 
one-half of Washington’s teachers were dissatisfied with their school facilities.  Both 
teacher groups reported indoor air quality, temperature control, cleanliness, noise 
and lighting as continual maintenance related issues.” (Schneider, 2002)  Teachers 
reported that absenteeism among students and teachers appeared to be higher in 
school facilities with poor environmental conditions.  The study concluded that poor 
facility conditions in the school create a difficult setting for teachers to effectively 
teach their students.  The report states that poor school facility conditions will 
probably increase the number of teachers that seek transfers to better-maintained 
schools or leave the profession. (Schneider, 2003) 
Recruitment and retention of quality teachers is a particularly difficult task.  
With the passage of the No Child Left Behind legislation, principals feel additional 
stress to create an environment to keep quality teachers.  Schneider (2005) argued 
that the physical condition of the school building contributes to recruiting and 
retaining quality teachers.  In this study (Schneider, 2005) of New Jersey principals 
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conducted by Schneider, 55% felt their school building was not adequate to support 
teacher planning.  Schneider’s survey revealed that 24% of the “principals of schools 
in the poorest district” believed their school building was “less than adequate” to 
attract and keep teachers (Schneider, 2005). 
Buckley, Schneider and Shang (2005) acknowledged that “many factors 
contribute to the quality of a school building and, in turn, affect the quality of a 
teacher’s life and educational outcomes.” The quality and maintenance of the HVAC 
systems, lighting, electrical systems and noise level are among some of the factors 
that affect the teacher’s morale, heath and well being and ability to teach effectively. 
Buckley, et al., (2005) reported the condition of the school building is 
statistically significant as a reason teachers leave the profession.  Their findings 
revealed that the condition of the school building was slightly more important in a 
teacher’s decision to stay in the profession than pay.  Buckley et al., argued that the 
impact of capital improvement of school buildings would create a greater impact on 
teacher retention and economically be more of an advantage for the school district.  
The foundation for this argument is that the initial funds needed for capital 
improvements on a school building is a one time expense that lasts for many years, 
while pay increases continue to accumulate in value each year. 
Facilities Maintenance and the Principal’s Role 
The present position of the principal is all encompassing (Goodwin, 
Cunningham, & Childress, 2003).  The principal must possess a variety of skills to 
address the diverse and complex issues being addressed in our public schools.  The 
demands for student success, teaching effectiveness, leadership, community 
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involvement, management of the school building and state and district rules and 
regulations create a complicated work environment for the principal.  The success of 
the principal is contingent upon his/her ability to orchestrate the complexity of 
demands within and outside of the school.  As noted by Rayfield and Diamante 
(2004) principals are required to be everything to everyone. 
One component that the principal addresses is the management of the school 
building.   The level of knowledge contained by the principal relative to maintenance 
requirements determines his/her effectiveness in managing the school building.  
Organization of the learning environment within the classroom is determined by its 
shape and physical dimensions. Windows, white boards, projection screens, and 
HVAC equipment provide the contextual background elements of the organization of 
the room (Duke, 1998).  The method and schedule for maintaining the physical 
dimension within the classroom needs to be a primary concern of the principal. 
 “A quality operation and maintenance program for the facility is very 
important for students and teachers if for no other than health and safety reasons” 
(Davis, 1973).  The principal has a concern with the cost for operating the school 
building and is sensitive to environmental conditions within the school building.   
With a limited availability of funds for maintaining and operating the school building, 
more time is required of the principal to focus on managing the school building. 
The commitment of the principal to a comprehensive maintenance program 
for the school building provides a means for the community to assess the value 
placed on providing quality programs within the school’s curriculum.  The principal 
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must provide the leadership needed to successfully conduct a comprehensive 
maintenance program (Davis, 1973).   
The principal has two primary responsibilities concerning the management of 
the school building.  The first responsibility is to assure that decisions made 
concerning the school building are based upon the educational curriculum and 
primary programs provided at the school (Kowalski, 2002).  This responsibility 
requires the physical condition and operation of the school building to function at a 
level necessary to support the programmatic needs of the school.  In achieving this 
responsibility, the principal must insure that programs implemented to maintain the 
equipment and cleanliness of the school building are conducted. 
The second responsibility of the principal is the security, health and safety of 
students, teachers and the community who use the school building (Kowalski, 2002).  
Management of a comprehensive maintenance program for the school’s building is a 
basic requirement in creating a secure and safe school.  Adherence to cleaning 
schedules and equipment maintenance schedules provides the principal with the 
tools to keep the school building in a secure and safe condition.   
The physical condition of the school building affects the performance of 
students, teachers and staff.  “Today’s school buildings function to shelter and 
support a variety of learning experiences for students and a variety of work 
experiences for administrators, teachers, and support staff” (Ortiz, 2004).  Effective 
maintenance programs provide the basic structure that establishes an environment 
where students can be successful and teachers have a high level of job satisfaction.   
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During the process of becoming a principal, a specific program of study must 
be completed, state certification must be obtained and a minimum number of years 
of teaching experience are required.  The Interstate School Leaders Licensure 
Consortium produced standards for principals which includes “Ensuring 
management of the organization, operations and resources for a safe, efficient and 
effective learning environment” (Terry, 1999).  A component of the training process 
for principals should prepare them to be knowledgeable of the maintenance needs of 
the school building.  According to Chan (2000), the principal needs to understand 
his/her role as the building administrator and his/her relationship with district 
maintenance programs and facilities management staff.  
The principal provides the vision and leadership within the school to ensure 
effective maintenance programs are conducted.  The vision of the principal must 
address the physical condition of the school building that supports teaching and 
learning.  Ensuring that the school provides a safe, healthy physical environment 
conducive to teaching and learning is essential to any vision statement for the school 
(Chan, 2000). 
A component for achieving the overall vision of the principal is the 
establishment of basic maintenance-related goals (Chan, 2000).  The goals will 
specify conditions and operations of the school’s facilities.  Maintenance goals 
should be based upon a physically safe environment, a clean and healthy 
environment and an attractive environment.  Goals should also include energy 
conservation and extending the life expectancy of the school building (Chan, 2000). 
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The success of achieving the maintenance goals of the school is determined 
by the effectiveness of the principal to communicate the maintenance goals to the 
faculty, staff, and students.  “Teachers, staff members, students, and parents are 
partners in maintaining a new school” (Chan, 2000).  Commitment to the success of 
the maintenance goals by all the partners is essential. 
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CHAPTER 3 
METHODOLOGY AND PROCEDURE 
Introduction 
 The focus of this chapter is to describe and explain the methods utilized in 
conducting this research.  This chapter will include the statement of the problem, the 
methodology used in identifying the population and determining the sample from the 
population, development of the questionnaire instrument and collection data. 
Statement of the Problem 
This study sought to determine the level of knowledge concerning the 
maintenance of school buildings possess by school principals. To date there is 
insufficient information available concerning the level of knowledge that K-12 school 
principals possess regarding maintenance of school buildings.  As discuss in the 
review of literature, a variety of factors, relating to the maintenance of the school 
building affect the performance of teachers and students.   
The principal is the ultimate person responsible on the local school building 
level to insure that teachers and students are performing and achieving successfully.  
The effectiveness of the principal’s leadership and management skill is, to a degree, 
determined by the results of tests such as FCAT.  Research has revealed that the 
effectiveness of maintenance in the school affects the performance of teachers and 
students.  The principal needs to have a general understanding of the maintenance 
needs and activities relating to their school building to insure the school building are 
supporting the success of teachers and students. 
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Study Population 
The Florida’s State Board of Education provided a list of K-12 schools 
containing 67 school districts with over 3100 schools. For the purpose of this 
investigation, only schools in school districts with a student enrollment between 
10,000 and 125,000 were included in the list of K-12 schools to be randomly 
selected.  The list was divided into three groups.  These groups were grades K-5 
(elementary schools), grades 6-8 (middle school), and grades 9-12 (high schools).  
Each group had 150 school selected to participate in the investigations.  The schools 
participating in the investigation were selected randomly.  Taking the total number of 
schools in each group and dividing by 150 provided the interval needed to randomly 
select the participating schools in each group.  A total of 450 schools were selected 
to participate in the investigation.  School principals from the selected schools were 
sent the Knowledge of School Maintenance questionnaire. 
Data Collection 
The data for this investigation was collected during March 2005 and February 
2006.  The questionnaire instruments were sent to 450 principals in March 2005 by 
the United States Postal Service.  A cover letter explaining the purpose of the 
investigation was included with the questionnaire.  The letter requested the principal 
to complete the questionnaire.  An addressed, stamped enveloped was included 
with the questionnaire for the principal to use to return the completed questionnaire.  
To insure the confidentially of the respondents, the back of each envelope was 
numbered to allow those principals responding to the questionnaire to be removed 
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from the study list.  The March 2005 mailing resulted in 170 useable questionnaires 
or 38% were completed and returned. 
In February 2006, the questionnaire was mailed to the principals in the 
investigation that had not returned the questionnaire from the first mailing.  The letter 
requested the principal to complete the questionnaire.  An addressed, stamped 
enveloped was included with the questionnaire for the principal to use to return the 
completed questionnaire.  An additional 59 usable questionnaires were returned.   
As a result of the two mailings of the questionnaire, a total of 239 usable 
questionnaires were returned.  The two distributions yielded a useable response rate 
of 53%. 
Instrumentation 
The questionnaire consisted of three sections, (1) principal’s perception of 
importance for having knowledge of maintenance activities at school, (2) determining 
the principals knowledge of maintenance task and activities and (3) the principals 
knowledge of general maintenance programs.  Section 1 consisted of 12 items to 
address research question 1.   
Section 2 focused on maintenance activities consisted of 45 items. The areas 
of investigation with Section 2 were defined as housekeeping, general maintenance, 
and HVAC.  The items in Section 2 were used to address research question 2 and 3. 
Each principal choose one of four categories to indicate their level of 
knowledge.  The four categories were “no knowledge”, “little knowledge”, “moderate 
knowledge”, and “high knowledge”. 
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The first section of items was designed to identify specific characteristics of 
the principal, the school where they were currently assigned and their belief towards 
the need for maintenance knowledge.  Items 1 through 4 were designed to identify 
specific characteristics of the principal such as experience, classification of school 
as primary, middle or high school and enrollment. Items 5 through 8 were designed 
to determine if the principal believed knowledge of maintenance was an important 
factor in the skills needed by a principal.   Items 9 through 12 were designed to 
determine the level of maintenance experience and maintenance supervisor 
responsibilities of the principal. 
Section 2 consisted of items designed to determine the level of knowledge the 
principal perceived they possessed concerning specific maintenance tasks and 
activities.  The items in this section were general in nature and did not require 
someone to have mechanical expertise.  
Items 13 though 27 were designed to focus on housekeeping activities.  Items 
were developed to determine the level of knowledge principals possess in routine 
housekeeping maintenance activities and housekeeping maintenance activities with 
task frequencies greater weekly.   
Items 28 though 42 were designed to determine the principal’s level of 
knowledge of general maintenance activities.  General maintenance was divided into 
three sub groups, which were electrical, interior maintenance, and building envelope.   
Items 43 through 57 were design to determine the principal’s level of 
knowledge of general HVAC activities.  This group was divided into two sub groups 
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that were defined as (1) general understanding of the function of HVAC systems and 
(2) general understanding of the maintenance of HVAC systems.   
Research Questions 
1. What is the extent that facilities maintenance is an important issue for school 
principals? 
2. What are specific areas of facilities maintenance where principals lack 
knowledge? 
3. What specific areas does the lack of knowledge level by principals exceed 
30%. 
Data Analysis 
1. Frequencies and descriptive statistics were used to summarize the responses 
to items 1-61 on the questionnaire.  Comparisons were based on demographic, 
experience and education indicators provided in the remainder of the items in the 
questionnaire. 
2. Frequencies and descriptive statistics showed the number of responses in 
relation to the type of maintenance and specific areas of maintenance based on a 
Likert scale.   
3. The responses were “No Knowledge”, “Little Knowledge”, “Moderate 
Knowledge” and “High Knowledge.”  Each response was assigned a corresponding 
value based upon the Likert scale.  “No knowledge” was assigned a value of 1, 
“Little Knowledge” was assigned a value of 2, “Moderate Knowledge” was assigned 
a value of 3 and “High Knowledge” was assigned a value of 4. 
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4. Principals who respond with “Little Knowledge” or “No Knowledge” are 
defined as lacking knowledge of the item.  Principals who respond with “Moderate 
Knowledge” or “High Knowledge” are defined as having sufficient knowledge of the 
item. 
Summary 
 The intention of this investigation was to determine the level of knowledge 
school principals possess concerning maintenance of their school building.  A 
questionnaire was developed to determine the principal’s knowledge of basic 
maintenance tasks and activities.   
 The questionnaire was mailed to 450 schools in Florida.  A total of 239 
questionnaires were satisfactorily return for a useable rate of 53.1%.  The data will 
be analyzed in Chapter 4.  Chapter 5 will present the findings, conclusions and 
recommendation resulting from the analysis of the data. 
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CHAPTER 4 
 
ANALYSIS OF THE DATA 
 
Introduction 
 
 This study sought to determine the level of knowledge that K-12 
principals possess regarding maintenance of physical facilities.  The study focused 
on four areas associated with the principal and facilities maintenance. The first area 
centered around the importance of maintenance to the principal.  The second area 
determined the level of knowledge among principals concerning specific areas such 
as HVAC, general maintenance, and housekeeping.  The third area addressed the 
insufficient knowledge of facilities maintenance among school principals.  Data used 
to analyze the four areas were collected using the questionnaire, Knowledge of 
School Maintenance, created by the researcher.   
Population and Demographic Characteristics 
The population for this study was principals responsible for the management 
and operations of public primary, middle and high schools.  The Florida Department 
of Education provided a listing of all public primary, middle and high schools.  Four 
hundred fifty principals were randomly selected (150 from primary, 150 from middle 
and 150 from high school) to participate in the study using the listing from the Florida 
Department of Education.  Data regarding the sample are displayed in Table 1.  Two 
mailings of the questionnaire resulted in 247 (54.9%) questionnaires returned.   
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Table 1 
Study Population (N=450) 
Demographic Criteria n % 
     
Public schools responding   
     
Usable questionnaire responses   
     
Schools declining participation 8   1.8 
Useable questionnaire responses by school 
classification    
  Primary school (grades K to 5th) 64 14.2 
  Middle school (grades 6th to 8th) 83 18.5 
  High school (grades 9th to 12th) 82 18.2 
  School classification not identified 10   2.2 
Total useable questionnaire responses 239 53.1 
   
Non-responses 203 45.1 
   
Total mailed questionnaires 450 100.0 
          
 
Eight questionnaires were returned without being completed, indicating that those 
principals did not want to participate in the study.  As a result, 239 questionnaires or 
53.1% were returned usable. 
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Research Question 1 
What is the extent that facilities maintenance is an important issue for school 
principals? 
Of the 239 respondents to the Knowledge of School Maintenance 
questionnaire, 233 responded to item 8.  Respondents centered around a mean of 
2.76 with a median of 3 and a standard deviation of .6743. 
As shown in Chart 1 below, a significant number of school principals 
responded to item 8 that all or most parents believe the school principal is 
responsible for the maintenance of the school.  Of the principals responding, 28 
(12.01%) responded “all parents” and 127 (54.51%) responded ”most parents” 
believed the principal was responsible for school maintenance.  Another 74 
(31.76%) believed “some parents” hold the principals responsible for school 
maintenance.  Only 4 (1.71%) responded “no parents” believe principals were 
responsible for school maintenance.  
The data indicate a general belief by principals that a substantial number of 
parents hold them responsible for the maintenance of the school.  This belief only 
strengthens the need for principals to have a sufficient level of knowledge of 
maintenance activities involved in the school.  The general belief by most principals 
that parents hold them, to some degree, responsible for the maintenance of the 
school increases the need for principals to participate in the coordination of 
maintenance activities from a central office.  
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Chart 1 – Principals’ Perception of Their Responsibility for School Maintenance by 
Parents (N = 239) 
 
The response to item 8 indicated a belief by principals that they were held 
responsible for the maintenance of the school by most or all parents.  To determine 
if the belief was learned from experience being a principal, analysis of the data was 
conducted to determine whether the length of time the principal has been in the 
position of principal or assistant principal contributed to the belief.  In Table 2, the 
results indicated that the time in the position of principal and assistant principal did 
considerably contribute to their belief that most or all parents held the principal 
responsible for the maintenance of the school.  Of the 216 respondents, 6.02% of 
principals with 10 or more years of experience responded “all parents” and 27.78% 
responded ”most parents” believe the principal was responsible for school 
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maintenance.  Less than 14% of the principals with 10 or more years of experience 
responded either “no parents” or “some parents.” Principals with 6 to 10 years 
experience responded 2.33% “all parents” and 16.20% “most parents” while 9.26% 
responded “some parents” and none of the principals in this group responded “no 
parents.” Principals with 1 to 5 years experience responded 3.24% “all parents” and 
11.57% “most parents.”  An assessment of this data indicates that the years of 
experience as a principal or assistant principal contributes to the belief by principals 
that parents believe the principal is responsible for the maintenance of the school. 
 
Table 2 – Principals Perception of Their Responsibility for School Maintenance by 
Parents as a Function of Experience Level that Parents Hold Them Responsible for 
School Maintenance (N = 239) 
 
Principal Perception of Parent Belief that Principals are Responsible for School 
Maintenance 
  n No     Parents 
Some 
Parents 
Most 
Parents 
All 
Parents 
Less than 
1 Year 2 0.00% 0.93% 0.00% 0.00% 
1 to 5 
Years 50 0.46% 7.87% 11.57% 3.24% 
6 to 10 
Years 60 0.00% 9.26% 16.20% 2.33% 
Number of years 
being a principal 
and assistant 
principal 
More than 
10 Years 104 0.93% 13.43% 27.78% 6.02% 
Total  216 1.39% 31.48% 55.56% 11.57% 
 
 
 52
Of the 239 respondents to the Knowledge of School Maintenance 
questionnaire, 219 responded to item 11.  The response to item 11 provides data to 
indicate whether a principal supervised maintenance employees.  Table 3 describes 
data generated from the responses to item 11.  The data indicate that most 
principals supervise maintenance employees.  Of the 213 respondents, 157 (65.7%) 
supervise maintenance employees. Fifty-six (23.3%) principals responded they did 
not supervise maintenance employees.  Twenty-six (12.0%) principals did not 
respond to the item. 
 
Table 3 – Number of Principals Supervising Maintenance Employees (N = 239) 
Do you supervise any maintenance employees 
          n  % 
 Principals responding "yes"  157 65.7 
 Principals responding "no"  56 23.3 
 Did not respond to item 11  26 12.0 
 Total   219  
                                                                                                                                              
Of the 239 respondents to the Knowledge of School Maintenance 
questionnaire, 165 responded to item 12.  The response to item 12 provides data to 
indicate how many maintenance employees a principal supervises.  Table 4 
describes data generated from the responses to item 12.  Seventy-four (30.9%) 
principals did not respond to item 12. The data still indicates 165 (69.0%) principals 
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supervise maintenance employees.  Of the 165 respondents to item 12, 19 (7.6%) 
principals supervised 1 to 3 maintenance employees, 64 (26.8%) principals 
supervised 4 to 6 maintenance employees, 42 (17.7%) principals supervised 7 to 10 
maintenance employees and 40 (16.9%) principals supervised more than 11 
maintenance employees. 
 
Table 4 - Number of Maintenance Employees Supervised by the  
Principal (N = 239) 
Number of maintenance employees you supervise 
        n % 
 1 to 3 maintenance employees 19   7.6 
 4 to 6 maintenance employees 64 26.8 
 7 to 10 maintenance employees 42 17.7 
 11 or more maintenance employees 40 16.9 
 Total responding 165 69.0 
 Did not respond to item 12 74 30.9 
 
The response to item 5 provides data on the number of times a principal 
interacts with the maintenance staff.  Maintenance staff includes housekeepers, 
groundskeepers, maintenance mechanics and maintenance related contractors. 
Chart 2 describes the data generated from the responses to item 5.  The data  
indicate that principals interact with maintenance staff a substantial number of times 
during the week.  Of the 236 respondents, 70 (29.3%) principals interacted with 
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maintenance staff 20 or more times during the week, while 89 (37.2%) of the 
principals interacted with maintenance staff 11 or more times a week.  Principals 
spending 10 or fewer times per week with maintenance staff totaled 77 (32.2%).  
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Chart 2 – Principal Interactions With Maintenance Staff (N = 239) 
 
Of the 239 respondents to the Knowledge of School Maintenance 
questionnaire, 238 responded to item 7.  The response to item 7 provides data on 
the need for a maintenance course for principals. Table 5 describes the data 
generated from the responses to item 7.  The data indicate a large majority of 
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principals did not have a course in maintenance.  Of the 238 respondents, 204 
(85.7%) principals did not have a course in maintenance; while 34 (14.3%) did have 
a course in maintenance.  
 
Table 5 – Number of Principals Receiving Formal Education in Facilities 
Maintenance (N = 239) 
 
Ever had course in school maintenance? 
      n % 
 Principals responding "yes" 34 14.3 
 Principals responding "no" 204 85.7 
 Total 238  
 
Of the 239 respondents to the Knowledge of School Maintenance 
questionnaire, 216 responded to item 8.  The response to item 8 provides data on 
the need for a maintenance course for principals. Chart 3 describes the data 
generated from the responses to item 5.  The data indicate the majority of principals 
responding to item 5 believe a course in maintenance would help prepare them for 
being a principal.  Of the 235 respondents, 60 (25.1%) principals believe a course in 
maintenance would be “very helpful” and 141 (14.2%) believe a course would be 
“somewhat helpful.”  Thirty-four (14.2%) principals responding to the item believed a 
course in maintenance would “not be helpful.” 
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Chart 3 - Principals Belief for Education in Maintenance for Principals (N = 239) 
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Research Question 2 
 
What are specific areas of facilities maintenance where principals lack knowledge? 
The second area of focus for the study is to determine the level of knowledge 
among principals concerning specific areas of maintenance.  For the purpose of this 
analysis, the areas are defined as housekeeping; general maintenance; and heating, 
ventilation and air conditioning (HVAC).  The three areas encompass the range of 
maintenance issues facing a principal. 
Housekeeping 
 The first area analyzed is housekeeping.  The appearance and cleanliness of 
the school is most noticeable to parents and visitors.  In general, housekeeping is 
one of the most common maintenance areas that principals control.  Items were 
developed to determine the level of knowledge principals possess for routine 
housekeeping maintenance activities and housekeeping maintenance activities with 
task frequencies greater than daily or weekly. 
 In general, principals have a fairly “high knowledge” of the purpose for 
housekeeping.  Item 13 described the basic responsibility of housekeepers as 
cleaning the school.  Of the 236 principals responding to this item, 75% indicated a 
“high knowledge” and 23.3% indicated a “moderate knowledge” of housekeeping 
responsibilities. 
Principals need to be knowledgeable of the function of an MSDS (Materials 
Safety Data Sheet.)  Item 20 was to determine if principals knew of the term MSDS 
and the need to have an MSDS in a central location in the school.  Of the 239 
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principals responding to item 20, 180 (75.3%) responded “high knowledge” and 38 
(15.9%) responded “moderate knowledge” concerning MSDS.  Principal responding 
with “little knowledge” totaled 13 (5.4%) and 8 (3.3%) principals responded as 
having “no knowledge” concerning MSDS. 
Principals’ responses to item 24 indicated 80 (33.6%) have “high knowledge” 
and 53 (22.3%) have “moderate knowledge” that acid based cleaners should not be 
used to clean restroom fixtures.  Fifty-eight (24.3%) responses indicated “little 
knowledge” and 47 (19.7%) indicated “no knowledge” concerning the correct 
chemical to be use when cleaning restroom fixtures. 
In many schools, the senior housekeeper replaces ballasts, tubes and bulbs 
in fluorescent light fixtures.  Item 25 was intended to determine if the principal knew 
that training was necessary prior to replacing ballast, tubes and bulbs.  Principals 
responding to item 25 indicated 129 (54.7%) possess “high knowledge” and 58 
(24.5%) possess “moderate knowledge” of training needed before replacing ballasts, 
tubes, and bulbs.  Thirty-three (14.0%) of the principals responding to item 25 had 
“little knowledge” and 16 (6.7%) had ““no knowledge.” 
Item 26 was intended to determine the level of knowledge a principal had 
concerning cleaning products.  Principals responding to item 26 indicated that 122 
(51.7%) have “high knowledge” and 70 (29.7%) have “moderate knowledge” that 
products used for cleaning restrooms needs to be a germicidal.  The number of 
principals responding to item 26 with “little knowledge” was 32 (13.6%) and “no 
knowledge” was 12 (5.1%.) 
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Of the 239 respondents to the questionnaire, 238 responded to item 27.  
Seventy-seven (32.2%) of the principals responding to item 27 indicated “high 
knowledge” and 70 (29.4%) indicated “moderate knowledge” of the need to inspect 
custodial closets.  The responses to item 27 indicate a large number of principals 
had “little knowledge” (29.4%) or “no knowledge” (8.8 %) that custodial closets 
needed to be inspected each month. 
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Table 6 – Principals Knowledge Level for General Housekeeping (N = 239) 
Housekeeping General Knowledge n % 
 
Primary responsibility of custodians is to clean the school   
no knowledge 2   0.8 
little knowledge 2   0.9 
moderate knowledge 55 23.3 
high knowledge 177 75.0 
Total 236  
 
An MSDS for each chemical used at the school is required to be kept 
in a central location. 
  
 
no knowledge 
 
8 
   
3.4 
little knowledge 13   5.4 
moderate knowledge 38 15.9 
high knowledge 180 75.3 
Total 239  
When cleaning restroom fixtures, do not use acid base cleaners. 
 
 
 
 
 
 
no knowledge 47 19.8 
little knowledge 58 24.4 
moderate knowledge 53 22.3 
high knowledge 80 33.5 
Total 238  
Unless properly trained, custodial employees should not be allowed to 
replace ballasts or fluorescent lights. 
 
 
 
 
no knowledge 16   6.7 
little knowledge 33 14.0 
moderate knowledge 58 24.6 
high knowledge 129 54.7 
Total 236  
 
The chemical for cleaning restrooms needs to be a germicidal.   
no knowledge 12   5.0 
little knowledge 32 13.6 
moderate knowledge 70 29.7 
high knowledge 122 51.7 
Total 236  
Custodial closets need to be inspected once each month.   
 
 
 
no knowledge 21   8.8 
little knowledge 70 29.4 
moderate knowledge 70 29.4 
high knowledge 77 32.4 
Total 238  
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Items 14, 15, 16 and 19 addressed routine housekeeping tasks that are 
housekeeping maintenance activities with task frequencies greater than daily or 
weekly.  Table 7 describes the principal responses to these items.  Principals 
responding to these items indicated a knowledge level generally between moderate 
and high.  Of the four items included in the questionnaire to determine the level of 
knowledge principals possess concerning routine housekeeping task, a substantial 
number of principals responded that they had “high knowledge.” 
 
Table 7 – Principals Knowledge Level for Routine Housekeeping Tasks   
(N = 239) 
 
Housekeeping Routine Tasks n % 
Restrooms should be cleaned daily and checked several times during 
the day   
no knowledge 2   0.8 
little knowledge 1   0.4 
moderate knowledge 37 15.6 
high knowledge 198 83.2 
Total 238  
As a daily requirement, custodians are to remove paper and food 
waste from the building and deposit it into a central trash dumpster.   
 
no knowledge 
 
2 
   
  0.8 
little knowledge 0   0.0 
moderate knowledge 26 10.9 
high knowledge 210 88.3 
Total 238  
As a daily requirement, custodians should vacuum carpets and mop 
hard surface floors. 
 
 
 
 
no knowledge 1   0.4 
little knowledge 4   1.7 
moderate knowledge 43 18.0 
high knowledge 191 79.9 
Total 239  
Housekeepers should remove graffiti as a part of their daily cleaning 
routine.   
no knowledge 3   1.3 
little knowledge 4   1.7 
moderate knowledge 30 12.5 
high knowledge 202 84.5 
Total 239   
 62
 Table 8 describes data for items 17, 21, 22 and 23.  These items address 
tasks usually assigned on a frequency of monthly or greater than a month.  
Responses to items 17, 21, and 22 indicated a majority of the principals had either 
“high knowledge” or ““moderate knowledge”.”  Responses to item 23 reported 55.4% 
of principals had “little” or “no” knowledge that chalkboards need to be reconditioned 
every six months.   
 
Table 8 – Principals’ Knowledge Level of Housekeeping Tasks With a  
Frequency of Greater Than One Week (N = 239) 
 
Housekeeping Tasks  n % 
Once each month, custodians should dust horizontal surfaces 
and blinds.   
no knowledge 4 1.7 
little knowledge 20 8.4 
moderate knowledge 73 30.8 
high knowledge 140 59.1 
Total 237  
Tile floors should be stripped and re-waxed once a year.   
 
no knowledge 
 
5 
 
2.1 
little knowledge 10 4.2 
moderate knowledge 36 15.1 
high knowledge 187 78.6 
Total 238  
Carpet should be cleaned once every six months by using the 
extractor method.   
no knowledge 11 4.6 
little knowledge 35 14.8 
moderate knowledge 56 23.5 
high knowledge 136 57.1 
Total 238  
At a minimum, chalkboards need to be reconditioned once a 
year.   
no knowledge 58 26.5 
little knowledge 62 28.3 
moderate knowledge 51 23.3 
high knowledge 48 21.9 
Total 219   
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General Maintenance 
The second area analyzed was general maintenance.  For the purpose of this 
analysis, general maintenance was divided into three subsections which were 
electrical, interior maintenance, and building envelope.  
 The electrical subsection of the questionnaire consisted of items 27, 28, 35, 
38, and 39.   Principals responding to these items indicated a knowledge level 
generally between little and moderate.  The maintenance of the lighting systems in 
the school was the focus of items 28, 33, and 37. In Table 9, a an analysis has been 
conducted on items 28, 33, and 37 to determine the level of knowledge that 
principals have concerning lighting systems. 
Principals need to be knowledgeable of the need for inspecting and repairing 
lighting within the school.  Item 28 describes the level of knowledge principals have 
concerning lighting inspection and repair. Of the 239 principals responding to item 
28, 143 (59.8%) responded “high knowledge” and 70 (29.3) responded “moderate 
knowledge” concerning the general maintenance of the lighting system.   Principals 
responding with “little knowledge” totaled 19 (7.9%) and seven (2.9%) principals 
responded as having “no knowledge” concerning lighting system maintenance. 
Principals responding to item 33 indicated 150 (63.6%) have “high 
knowledge” and 57 (24.2%) have “moderate knowledge” of maintaining the 
emergency lighting system.  Twenty one (8.8%) principals indicated “little” 
knowledge” and eight (3.4%) indicated “no knowledge” concerning the maintenance 
of emergency lighting systems. 
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The focal point for item 37 is the disposal of light tubes and bulbs.  Principals 
responding to item 37 indicated a general lack of knowledge for the disposal of light 
tubes and bulbs.  Only 112 (47.5%) principals indicated “high knowledge” and 49 
(20.8%) of the principals responded as having “moderate knowledge.”  Forty-nine 
(20.8%) principals responded that they have “little knowledge” and 26 principals 
responded as having “no knowledge.”  The group of 49 principals indicating “no 
knowledge” and the 26 principals indicating “no knowledge” for item 37 were much 
larger than the similar responses received for items 28 and 33. 
 
Table 9 – Principals’ Knowledge of Lighting Systems (N = 239) 
Electrical Lighting Systems n % 
     
Each week, classroom lights and corridor lights should be checked 
and fixed if not working.   
no knowledge 7 2.9 
little knowledge 19 7.9 
moderate knowledge 70 29.3 
high knowledge 143 59.8 
Total   
Emergency lights need to be checked each month and repaired if 
needed.   
no knowledge 8 3.4 
little knowledge 21 8.9 
moderate knowledge 57 24.2 
high knowledge 150 63.6 
Total 236  
Florescent lights are classified as hazardous waste and must be 
disposed in accordance with EPA guidelines.   
no knowledge 26 11.0 
little knowledge 49 20.8 
moderate knowledge 49 20.8 
high knowledge 112 47.5 
Total 236  
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Items 35, 38, and 39 focused on the general maintenance of the electrical 
circuits within the school.  In Table 10, a frequency analysis has been conducted on 
items 35, 38, and 39 to determine the level of knowledge that principals have 
concerning electric circuits. 
Item 35 sought to determine the knowledge level of principals concerning the 
function of circuit breakers in the electrical system.  Of the 237 principals responding 
to item 35, 120 (50.6%) responded “high knowledge” and 68 (28.7%) responded 
“moderate knowledge” concerning the function of a circuit breaker. Thirty-six (15.2%) 
of the principals responded as having “no knowledge” and 12 (5.1%) responded 
having “no knowledge” of the function of a circuit breaker.   
Item 38 sought to determine the knowledge level concerning the maintenance 
of electrical outlets. Of the 234 principals responding to item 38, thirty-seven (15.8%) 
responded “high knowledge” and 52 (22.2%) responded “moderate knowledge” 
concerning the function of electrical outlets. Eighty-four (35.9%) principals 
responded as having “little knowledge” and 61 (26.1%) having “no knowledge” of the 
needs for maintenance of electrical outlets.  
Item 39 was to determine the knowledge levels of principals concerning the 
maintenance of electrical panels containing circuit breakers.  An assessment of the 
responses to item 39 indicated a majority of principals were not knowledgeable of 
the need to do maintenance on electrical panels.  Principal responses to item 39 
indicated 163 (64.9%) principals had “little” or “no” knowledge of the need to inspect 
electrical panels for hot spots. Of 236 responses to item 39, only 34 (14.4%) 
principals responded they had “high knowledge” and 40 (20.8%) of the principals 
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responded they had “moderate knowledge” of the need to do maintenance on 
electrical panels. 
 
Table 10 – Principals’ Knowledge of Electric Circuits (N = 239) 
Electrical Circuit Maintenance n % 
Circuit breakers prevent electricity from starting a fire from a 
circuit that has too many electrical devices plugged into it.   
no knowledge 12 5.4 
little knowledge 36 15.2 
moderate knowledge 68 28.7 
high knowledge 120 50.6 
Total 236  
Every year electric outlets should be checked for polarity.   
no knowledge 61 26.1 
little knowledge 84 35.9 
moderate knowledge 52 22.2 
high knowledge 37 15.8 
Total 
 234  
Every five years electric panels should be scanned for hot 
spots.   
no knowledge 75 31.8 
little knowledge 78 33.1 
moderate knowledge 49 20.8 
high knowledge 34 14.4 
Total 236  
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The focus of items 29, 30, and 36 is the general maintenance of the building 
envelope.  The building envelope includes the roof, exterior walls, windows and 
doors of a building.  In Table 11 an analysis has been conducted on items 29, 30, 
and 36 to determine the level of knowledge that principals have concerning the 
building envelope. 
Item 29 was to determine the knowledge level of principals concerning basic 
roof maintenance.  Of the 235 principals responding to item 29, 63 (26.8%) 
responded “high knowledge” and 66 (28.1%) responded “moderate knowledge” 
concerning basic roof maintenance. Responses indicated 78 (33.2%) principals have 
“little knowledge” and 28 (11.9%) have “no knowledge.”  
As shown in Table 11, 236 principals responded to item 30.  The intent of 
item 30 was to determine if principals knew the definition of the building envelope.  
Seventy-two (30.1%) responded that they had a “high knowledge” of the definition.  
Principals indicating they had a “moderate knowledge” of the definition of building 
envelope totaled 51 (21.6%).  The number of principals who responded they have 
“little” or “no” knowledge of the definition of building envelope was 113 (47.8%). 
The intent of item 36 was to determine the level of knowledge principals had 
concerning the condition of the roof and its contribution to air quality in the school.  
Principals’ responses were 103 (43.5%) for “high knowledge” and 70 (29.3%) for 
“moderate knowledge” for their understanding of the roof’s condition contributing to 
indoor air quality.  Forty-nine (20.8%) of the principals responded they had “little 
knowledge” and 17 (7.1%) responded they had “no knowledge” of the contribution 
that the roof’s condition makes to indoor air quality. 
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Table 11 – Principals’ Knowledge of the Building Envelope (N = 239) 
Building Envelope Maintenance n % 
 
The roof should be inspected, roof drains cleaned and trash 
and debris removed from the roof every three months 
  
no knowledge 28 11.9 
little knowledge 78 33.2 
moderate knowledge 66 28.1 
high knowledge 63 26.8 
Total 235  
The envelope of a building includes the windows, exterior 
walls and roof   
no knowledge 52 22.0 
little knowledge 61 25.8 
moderate knowledge 51 21.6 
high knowledge 72 30.5 
Total 236  
The condition of the roof contributes to the quality of indoor air 
quality 
 
  
no knowledge 17 7.2 
little knowledge 47 19.8 
moderate knowledge 70 29.5 
high knowledge 103 43.5 
Total 237  
 
 
The focus of items 31, 32, 34, 40, 41, and 42 is the general maintenance of 
the building interior.  In Table 12, a frequency analysis has been conducted on items 
31, 32, 34, 40, 41, and 42 to determine the level of knowledge that principals have 
concerning the building interior. 
 69
Item 31 sought to determine the knowledge level of principals concerning 
paints used in the school.  Of the 235 principals responding to item 31, 63 (26.8%) 
responded “high knowledge” and 76 (32.3%) responded “moderate knowledge” 
concerning the use of paint for maintenance. Fifty-three (22.6%) principals 
responded as having “little knowledge” and 43 (18.3%) having “no knowledge.”  
As shown in Table 10, 236 principals responded to item 32.  Principals’ 
responses indicated that 102 (43.2%) had a “high knowledge” of the need to clean 
the kitchen exhaust system once a year.  Sixty-four (27.1) principals indicated they 
had “moderate knowledge,” 44 (18.6%) had “little knowledge” and 26 (18.3%) had 
“no knowledge.”   
The intent of item 34 was to determine if principals were knowledgeable of 
basic maintenance techniques to monitor and maintain plumbing fixtures. The 
responses by the principals indicated a majority had a general understanding for 
monitoring and maintaining plumbing fixtures.  The responses from the principals 
indicated 111 (47.0%) had a “high knowledge” and 71 (30.1%) had “moderate 
knowledge” for monitoring and maintaining plumbing fixtures.  Thirty-nine (16.5%) of 
the principals responded they had “little knowledge” and 15 (6.4%) responded they 
had “no knowledge.”  
The response to item 40 indicated a small majority of the principals had a 
general understanding for inspecting floors and stairs.  The responses by principals 
indicated that 50 (22.2%) have “little knowledge” and 70 (31.1%) have “no 
knowledge” relative to the inspection of floors and stairs.  Forty-nine (21.8%) 
indicated they have “high knowledge” and 56 (24.9%) have “moderate knowledge.” 
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Time clocks are used to start and stop the operations of equipment and lights.  
Item 40 was used to determine if principals were aware of time clocks and the need 
to check and adjust them.  Of the 233 principals responding to item 41, 56 (24.0%) 
responded they had “high knowledge,” 71 (30.5%) responded they had “moderate 
knowledge,” 67 (28.8%) responded they had “little knowledge,” and 39 (16.7%) 
responded they had “no knowledge.”   
The adjustment of door closures is a maintenance tasks needed to conserve 
energy, protect the interior of the building from the weather and provide a safe 
environment within the school.  Fifty-six (23.7%) of the principals indicated they have 
a “high knowledge” level concerning the maintenance of door closures as compared 
to 66 (28.0%) who indicated they had “little knowledge” of the need to maintain door 
closures. 
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Table 12 – Principals’ Knowledge of Interior Maintenance (N = 239) 
Building Interior Maintenance n % 
   
Semi-gloss latex paint is best for most applications within a school.   
no knowledge 43 18.3 
little knowledge 53 22.6 
moderate knowledge 76 32.3 
high knowledge 63 26.8 
Total 235  
 
Once a year, the kitchen exhaust systems should be inspected and 
cleaned. 
  
no knowledge 26 11.0 
little knowledge 44 18.6 
moderate knowledge 64 27.1 
high knowledge 102 43.2 
Total 236  
On a weekly basis, faucets and toilets need to be checked for leaks and 
repaired if needed. 
 
 
 
 
 
no knowledge 15   6.4 
little knowledge 39 16.5 
moderate knowledge 71 30.1 
high knowledge 111 47.0 
Total 236  
Every three months stair treads and risers should be checked for loose 
spots and delamination and repaired if needed. 
 
 
 
 
 
 
                  no knowledge 50 22.2 
little knowledge 70 31.1 
moderate knowledge 56 24.9 
high knowledge 49 21.8 
Total 225  
 
Each month time clocks used for the operation of lights and equipment 
should be checked and adjusted if needed. 
  
no knowledge 39 16.7 
little knowledge 67 28.8 
moderate knowledge 71 30.5 
high knowledge 56 24.0 
Total 233  
Each three months door closures should be checked and adjusted if 
needed. 
 
 
 
 
no knowledge 45 19.1 
little knowledge 66 28.0 
moderate knowledge 69 29.2 
high knowledge 56 23.7 
Total 236  
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Heating, Ventilation and Air Conditioning (HVAC) 
The third section analyzed is HVAC.  This section was divided into two  
subsections to enhance the analysis of the data.  The subsections were defined as 
(1) general understanding of the function of HVAC systems, and (2) general 
understanding of the maintenance of HVAC systems.   
Items 44, 49, 50, and 57 were developed to determine the level of knowledge 
that a principal has concerning the functions of HVAC systems.  HVAC systems are 
an integral part of creating an environment conducive to teaching and learning.  A 
principal needs to have a foundation of knowledge in the functions of an HVAC 
system to insure the system is creating the proper climatic environment within the 
school to support teaching and learning. 
One of the prominent methods used to control the environmental climate in a 
school is using direct expansion units and chillers with a re-heat system  Item 44 
was included in the questionnaire to determine the level of knowledge principals 
have concerning individualized room climate control.  Principal response to item 44 
indicated 45 (19.2%) had “high knowledge” and 48 (20.5%) had “moderate 
knowledge” concerning the method used by direct expansion units to control the 
climatic environment within the room.  Conversely, 58 (24.8%) had “little knowledge” 
and 83 (35.5%) had “no knowledge.”   
Item 47 was developed to determine if the principal was knowledgeable of the 
basic purpose of a chiller.  As indicated in Table 10, 122 (52.1%) of the principals 
responded as having “high knowledge,” 69 (29.5%) had “moderate knowledge,” 27 
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(11.5%) had “little knowledge” and 16 (6.8%) had “no knowledge” of the purpose of a 
chiller.   
Table 13 – Principals’ Knowledge of the Purpose for HVAC Systems (N = 239) 
Purpose for HVAC Systems n % 
A direct expansion air conditioning and heating system 
uses freon gas for cooling and heating.   
no knowledge 83 35.5 
little knowledge 58 24.8 
moderate knowledge 48 20.5 
high knowledge 45 19.2 
Total 234  
A chiller uses water to cool a building.   
no knowledge 16 6.8 
little knowledge 27 11.5 
moderate knowledge 69 29.5 
high knowledge 122 52.2 
Total 234  
      
 
Item 49 was included in the questionnaire to determine whether principals 
had knowledge concerning the way in which an air conditioning system generally 
functions.  Of the 236 principals responding to item 49, 115 (48.7%) have “high 
knowledge” and 84 (35.6%) have “moderate knowledge” of the way an air 
conditioning system functions.  Twenty-seven (11.49%) principals responded they 
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had “little knowledge” and 10 (4.2%) had “no knowledge” concerning the way in 
which an air conditioner functions.   
Principals need to be knowledgeable of the relationship between indoor air 
quality and the maintenance and operation of HVAC systems.  Item 50 sought to 
determine the level of knowledge principals have regarding this relationship.  The 
data indicates that principals (220, 92.8%) possess a sufficient level of knowledge 
concerning the relationship between indoor air quality and the maintenance and 
operations of HVAC systems. 
Principals responding to item 57 indicated their level of knowledge concerning 
the relationship between the maintenance of air conditioning and heating systems 
and the use of energy.  The data indicated that 140 (59.8%) of the principals 
responding to the questionnaire indicated “high knowledge” and 70 (29.9%) 
indicated “moderate knowledge,” of the relationship between the maintenance of air 
conditioning and heating systems and energy consumption. 
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Table 14 – Principals’ Knowledge of Operating Characteristics for HVAC Systems  
(N = 239) 
 
HVAC Operating Characteristic n % 
Air conditioning systems are used to remove humidity 
and heat from the air.   
No Knowledge 10 4.24 
Little Knowledge 27 11.4 
Moderate Knowledge 84 35.6 
High Knowledge 115 48.7 
Total 236  
Indoor air quality is affected by the maintenance and 
operations of air conditioning and heating systems. n % 
No Knowledge 6  2.5 
Little Knowledge 12  5.1 
Moderate Knowledge 83 34.9 
High Knowledge 137 57.5 
Total 238  
Efficient and well-maintained air conditioning and 
heating systems reduce energy consumption.   
No Knowledge 8   3.4 
Little Knowledge 16   6.8 
Moderate Knowledge 70 29.9 
High Knowledge 140 59.9 
Total 234  
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In assessing the data for the general understanding of the maintenance of 
HVAC systems, the subsection was divided into the areas of air quality and air 
distribution.  Air quality is the task needed to maintain clean air in the building.  Air 
distribution is the method by which air is delivered to the room or space in the 
school.  Items 43, 51, 52, 53, 54, and 55 were designed to determine the principal’s 
level of knowledge concerning HVAC systems and air quality.  Items 45, 46, and 56 
were designed to determine the principal’s level of knowledge concerning HVAC 
systems and air distribution. 
Item 43 provided data concerning the principal’s knowledge of air filter 
replacement.  As shown in Table 12, 141 (60.5%) responded they had a “high 
knowledge” level and 68 (29.2%) principals indicated “moderate knowledge” level 
concerning the replacement of filters.  Nineteen (8.2%) of the principals indicated 
they had “little knowledge” and 5 (2.1%) principals had “no knowledge” concerning 
filter replacement. 
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Table 15 – Principals’ Knowledge of Condensate Pan Maintenance (N = 239) 
Condensate Pan Maintenance n % 
 
Cooling coils need to be pressure washed and cleaned 
once each year. 
  
no knowledge 54 22.8 
little knowledge 61 25.7 
moderate knowledge 58 24.5 
high knowledge 64 27.0 
Total 237  
 
Through wall air conditioners have condensate pans.   
 
no knowledge 53 22.8 
little knowledge 59 25.4 
moderate knowledge 49 21.1 
high knowledge 71 30.6 
Total 232  
Condensation pans need to be chemically treated every 
three months to prohibit the growth of bacteria and algae  
 
 
 
 
no knowledge 70 29.8 
little knowledge 61 26.0 
moderate knowledge 54 23.0 
high knowledge 50 21.3 
Total 235  
 
Lack of maintenance to condensate pans is a leading 
cause of poor indoor air quality. 
  
 
no knowledge 63 26.8 
little knowledge 66 28.1 
moderate knowledge 53 22.6 
high knowledge 53 22.6 
Total 235  
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Research Question 3 
In what specific areas does the lack of Knowledge of School Maintenance by 
principals exceed 30%?  
 
The third area of focus for the study is to determine where the number of 
principals responding “little knowledge” or “no knowledge” to an item exceeds 30% 
in housekeeping, general maintenance and HVAC.  The criterion used to determine 
whether a principal lacked knowledge on a specific item was their responses.  Those 
principals who responded with “little knowledge” or “no knowledge” were defined as 
lacking knowledge of the item.  
Housekeeping 
The results of item 23 in the questionnaire indicated 54.8% of the principals 
responding lacked knowledge for the need to recondition chalkboards.  Of the 
principals responding 62 (28.3%) had “little knowledge” and 58 (26.5) had “no 
knowledge.”  
Of the principals responding to item 24, (44.1%) indicated that they lacked 
knowledge that acid based cleaners should not be used to clean restroom fixtures.  
Fifty-eight (24.3%) responding indicated “little knowledge” and 47 (19.7%) indicated 
“no knowledge” concerning the correct chemical to use to clean restroom fixtures. 
Principals need to know what is being stored in a custodial closet.  Many 
schools use custodial closets for other storage functions in conjunction with the need 
for storing housekeeping supplies and equipment.  Results to item 27 found that 
38.2% of the principals responding to the questionnaire lacked knowledge 
concerning the need to inspect custodial closets.  Specifically, 70 (29.4%) principals 
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responded that they have “little knowledge” and 21 (8.8%) responded with “no 
knowledge.” 
 
Table 16 – Housekeeping Tasks Where 30% or More Principals Lack Knowledge  
(N = 239) 
 
Housekeeping Tasks n % 
At a minimum, chalkboards need to be reconditioned once 
a year.   
no knowledge 58 26.5 
little knowledge 62 28.3 
Total  54.8 
Custodial closets need to be inspected once each month.   
no knowledge 21 8.8 
little knowledge 70 29.4 
Total  38.2 
 
When cleaning restroom fixtures, do not use acid base 
cleaners. 
 
  
no knowledge 47 19.7 
little knowledge 58 24.4 
Total  44.1 
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General Maintenance 
Principals’ responses to items 37, 38, and 39 indicated a lack of knowledge 
concerning basic maintenance of electrical systems and equipment.  Item 37 
focused on the maintenance of light fixtures.  Of the principals responding to item 
37, 31.8% lacked knowledge concerning the disposal of fluorescents light bulbs.  
Specifically, 49 (20.8%) of the principals responding to item 37 had “little knowledge” 
and 26 (11.0%) had “no knowledge.”   
Items 38 and 39 were designed to measure the knowledge level of principals 
concerning electrical systems.  Item 38 asked principals to respond to the 
maintenance need to check polarity in an electrical circuit.  Principal responses to 
item 38 indicated 62% lacked knowledge about checking circuit polarity.  Principals 
responding with “little knowledge” equaled 84 (35.9%) and “no knowledge” equaled 
61 (26.1%).  Item 39 found that 64.8% lacked knowledge for electrical panel 
maintenance.  Seventy-eight (33.1%) principals responded as having “little 
knowledge” and 75 (31.8%) had “no knowledge.” 
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Table 17 – Areas in General Maintenance Where 30% or More Principals Lack 
Knowledge in Electrical Systems and Electrical Equipment t (N = 239) 
 
Electrical Systems and Equipment Maintenance Tasks n % 
 
Florescent lights are classified as hazardous waste and 
must be disposed of in accordance with EPA guidelines. 
  
no knowledge 26 11.0 
little knowledge 49 20.8 
Total  31.8 
Every year, electric outlets should be checked for polarity.   
no knowledge 61 26.1 
little knowledge 84 35.9 
Total  62.0 
   
Every five years, electric panels should be scanned for hot 
spots.   
no knowledge 75 31.8 
little knowledge 78 33.1 
Total  64.8 
      
 
 Table 18 provides the findings that principals have a lack of knowledge 
concerning the maintenance of the building envelope.  The results of principals 
responding to item 29 was that 45.1% indicated a lack of knowledge concerning 
basic roof maintenance.  Seventy eight (33.2%) principals had “little knowledge” of 
the need for roof maintenance and 28 (11.9) had “no knowledge.”  Item 30 was 
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designed to determine if principals knew the definition of building envelope.  Of the 
principals responding, 47.9% lacked knowledge of the definition for building 
envelope.  Sixty one (25.8%) of the principals responded having “little knowledge” 
and 52 (22.0%) responded “no knowledge.” 
 
Table 18 – Areas in General Maintenance Where 30% or More Principals Lack 
Knowledge of the Building Envelope (N = 239)  
 
 Building Envelope Knowledge n % 
The envelope of a building includes the windows, exterior 
walls and roof.   
no knowledge 52 22.0 
little knowledge 61 25.8 
Total  47.9 
   
The roof should be inspected, roof drains cleaned and 
trash and debris removed from the roof every three months   
no knowledge 28 11.9 
little knowledge 78 33.2 
Total  45.1 
 
 Table 19 illustrates the findings of items 31, 40, and 41.  These items were 
designed to determine the level of knowledge principals have concerning the 
maintenance of interior spaces within the school.   
 Item 31 was designed to determine the basic level of knowledge principals 
have concerning the use of paint.  Of these principals responding to item 31, 40.9% 
indicated a general lack of knowledge concerning the use of semi-gloss latex paint.  
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Fifty three (22.6%) of the principals responded “little knowledge” and 43 (18.3%) 
responded as having “no knowledge.” 
Item 40 was designed to measure the knowledge level of principals 
concerning maintenance of stairs.  Item 40 asked principals to respond to the 
maintenance need to check stair treads and risers.  Principal responses to item 40 
indicated that 53.3% lacked knowledge concerning stair maintenance.  The number 
of principals responding with “little knowledge” was 70 (31.1%) and “no knowledge” 
was 50 (22.2%).   
The maintenance of time clocks is critical to the importance of energy 
conservation and safety.  Reponses to item 39 reflected that 45.5% of the principals 
responding lacked knowledge for maintaining time clocks.  Seventy-eight (33.1%) 
principals responded as having “little knowledge” and 75 (31.8%) had “no 
knowledge.” 
 
Table 19 – Areas in General Maintenance Where 30% or More Principals Lack 
Knowledge in Interior Maintenance (N = 239) 
 
Interior Maintenance Tasks n % 
Semi-gloss latex paint is best for most applications within a school.   
no knowledge 43 18.3 
little knowledge 53 22.6 
Total  40.9 
Every three months, stair treads and risers should be checked for 
loose spots and delamination and repaired if needed. 
 
  
no knowledge 50 22.2 
little knowledge 70 31.1 
Total  53.3 
Each month, time clocks used for the operation of lights and 
equipment should be checked and adjusted if needed.  
 
 
no knowledge 39 16.7 
little knowledge 67 28.8 
Total  45.5 
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HVAC 
Table 20 describes the findings for items 44, 51, 52, 53, and 54.  These items 
were designed to determine the level of knowledge principals have concerning their 
knowledge of HVAC equipment and the maintenance of condensate pans within the 
HVAC equipment.     
 Items 44 and 52 were designed to determine the basic level of knowledge 
principals had concerning HVAC.  Principals responding to the questionnaire 
indicated a sufficient knowledge level of some equipment; however, 60.3% of the 
principals responding to item 44 indicated a general lack of knowledge about direct 
expansion air conditioning and heating. Direct expansion air conditioning and 
heating systems are used in most portable and a large number of schools.  Fifty-
eight (24.8%) of the principals responded as having “little knowledge” and 83 
(35.5%) responded as having “no knowledge.”  Principals responding to item 52 
reflected that 48.3% lack knowledge that through wall air conditioning systems had 
condensate pans.   
Fifty- nine (25.4%) of the principals responding had “little knowledge” and 53 
(22.8%) had “no knowledge” that a condensate pan was in a through wall air 
conditioning unit. 
Items 51 and 53 were designed to measure the knowledge level of principals 
concerning maintenance of condensate pans and cooling coils used in air handler 
systems and direct expansion air conditioning and heating systems.  Item 51 and 53 
measured the principals’ knowledge of condensate pan and cooling coil 
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maintenance.  Principal responses to items 51 indicated 48.5% lacked knowledge 
concerning the need to pressure wash and clean condensate pans and cooling coils. 
The number of principals responding “little knowledge” was 61 (25.7%) and 
“no knowledge” was 54 (22.8%).  Item 53 found that 55.7% of the principals 
responding lacked knowledge for the need to chemically treat condensate pans for 
bacterial and algae growth.  Of the principals responding to item 53, sixty one 
(26.0%) had “little knowledge” and 70 (29.8%) had “no knowledge” of the need to 
chemically treat condensate pans. 
Item 54 was designed to determine if principals had knowledge that the 
maintenance of condensate pans contributed to indoor air quality.  Responses to 
item 54 reflected that 54.9% of the principals responding lacked knowledge that 
maintenance of condensate pans contributed to indoor air quality.  Sixty-six (28.1%) 
principals responded as having “little knowledge” and 63 (26.8%) had “no 
knowledge” of the contribution of condensate maintenance made to indoor air 
quality. 
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Table 20 – Areas in HVAC Where 30% or More Principals Lack Knowledge of 
Condensate and Coil Maintenance (N = 239) 
 
HVAC Maintenance Knowledge and Tasks n % 
A direct expansion air conditioning and heating system 
uses freon gas for cooling and heating.   
 
no knowledge 
 
83 
 
35.5 
little knowledge 58 24.8 
  60.3 
Cooling coils need to be pressure washed and cleaned 
once each year.   
no knowledge 54 22.8 
little knowledge 61 25.7 
  48.5 
Through wall air conditioners have condensate pans.   
 
no knowledge 
 
53 
 
22.8 
little knowledge 59 25.4 
  48.3 
Condensation pans need to be chemically treated every 
three months to prohibit the growth of bacteria and algae.   
 
no knowledge 
 
70 
 
29.8 
little knowledge 61 26.0 
  55.7 
 
Lack of maintenance to condensate pans is a leading 
cause of poor indoor air quality. 
 
 
 
 
 
 
no knowledge 
 
63 
 
26.8 
little knowledge 66 28.1 
  54.9 
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Summary 
Chapter 4 has presented an analysis of the data generated by the responses 
of 236 principals from the public education system in Florida.  Data used to analyze 
the three research questions were collected using the questionnaire, Knowledge of 
School Maintenance.  Descriptive statistics were used to analyze and present the 
data. 
 Chapter 5 will provide conclusions of the data and formulate 
recommendations resulting from the analysis.  Conclusions will be developed from 
the data created from responses to the questionnaire as presented in Chapter 4.  
Recommendations, resulting from the analysis of data, will focus on policy and 
practices. 
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CHAPTER 5 
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
Introduction 
The principal must possess a variety of skills to handle the diverse and 
complex issues being addressed to in our public schools.  The success of the 
principal is contingent upon his/her ability to orchestrate the complexity of demands 
within and outside of the school.  One component that the principal addresses is the 
management of the school building.   The level of knowledge contained by the 
principal relative to maintenance requirements determines his/her effectiveness in 
managing the school building.   
Statement of the Problem 
The principal is the person ultimately responsible on the local school building 
level to insure that teachers and students are performing and achieving successfully.  
Research has revealed that the effectiveness of maintenance in the school impacts 
the performance of teachers and students.  The principal needs to have a general 
understanding of the maintenance needs and activities relating to his/her school 
building to insure the school building is supporting the success of teachers and 
students.  This study sought to determine the school principal’s level of knowledge 
concerning the maintenance of school buildings.  
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Methodology 
 
Population 
 
The Florida State Board of Education provided a list of K-12 schools 
containing 67 school districts with over 3100 schools. For the purpose of this 
investigation, only schools in school districts with a student enrollment between 
10,000 and 125,000 were included in the list of K-12 schools to be randomly 
selected.  The list was divided into three groups.  These groups were grades K-5 
(elementary schools), grades 6-8 (middle schools), and grades 9-12 (high schools).  
Each group had 150 schools that were randomly selected to participate in the 
investigation.  School principals from the selected schools were sent the Knowledge 
of School Maintenance questionnaire.  
Data Collection 
The data for this investigation was collected during March 2005 and February 
2006.  The questionnaires were sent to 450 principals in March 2005 by the United 
States Postal Service.  Schools selected to participate in the study were in school 
districts with a total student population of 10,000 to 125,000.   A cover letter 
explaining the purpose of the investigation was included with the questionnaire.  The 
letter requested that the principal complete the questionnaire.  As a result of the two 
mailings of the questionnaire, a total of 239 usable questionnaires were returned.  
The two distributions yielded a useable response rate of 53%. 
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Instrumentation 
The questionnaire consisted of three sections which were (1) principal’s 
perception of importance for having knowledge of maintenance activities at school, 
(2) determining the principal’s knowledge of maintenance task and activities and (3) 
the principal’s knowledge of general maintenance programs.   
Section 1 consisted of 12 items to address research question 1.  Section 2 
focused on maintenance activities and consisted of 45 items. The areas of 
investigation within Section 2 were defined as housekeeping, general maintenance, 
and heating, ventilation and air conditioning (HVAC.)  The items in Section 2 were 
used to address research questions 2 and 3. 
Summary and Discussion of Findings
This study addresses the knowledge of facilities maintenance among 
principals.  The effectiveness of instructional programs is connected to the quality of 
a school building.  The quality of a school building is affected by the knowledge the 
principal has concerning facilities maintenance.  Each of the three research 
questions will be discussed in this chapter. 
Research Question 1 
The first research question of this study was: What is the extent that facilities 
maintenance is an important issue for school principals?   
Summary 
The intent of research question one was to determine the importance 
principals placed on facilities maintenance.  The items developed to measure the 
importance principals placed on facilities maintenance issues were designed to 
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determine whether principals believed parents held them responsible for facilities 
maintenance, the number of principals actually supervising facilities maintenance 
workers, the number of weekly interactions principals had with workers responsible 
for facilities maintenance and the principals’ needs for facilities maintenance 
education. 
Principals believe that a substantial number of parents hold the principals 
responsible for a portion, if not all, of the facilities maintenance of the school 
building.  Ninety-eight percent of the principals responded that parents believe the 
principal is responsible for “some” to “all” of the facilities maintenance for the school.  
Over half of the principals responded that “most” parents hold the principal 
responsible for facilities maintenance for the school.   
The data also suggest that the longevity of the principal effects the belief that 
parents hold the principal accountable for facilities maintenance.  Only 11.5% of the 
principals with less than five years experience believe that most parents hold the 
principal responsible for facilities maintenance as compared to 27.7% of the 
principals with more than 10 years of experience.  This data suggest that over time 
principals develop the belief that parents hold them responsible for facilities 
maintenance. 
The majority of principals supervise facilities maintenance workers.  A review 
of the data indicates that 73.7% of the principals responding to the questionnaire 
supervise facilities maintenance workers.  Fifty-two percent of the principals 
responding to the questionnaire supervise from 1 to 10 facilities maintenance 
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workers.  Within the 52% of principals supervising 1 to 10 facilities maintenance 
workers, over 84% supervise 4 to 10 facilities maintenance workers. 
The extent to which a principal interacts with the facilities maintenance worker 
would indicate, to some degree, the value placed on facilities maintenance issues. 
Nearly all principals responded interacting with facilities maintenance workers during 
the workweek. The majority of principals (67.3%) interact with facilities maintenance 
workers, on average, two times a day.   
Principals (85.7%) responding to the questionnaire indicated they had not 
received any training or staff development in facilities maintenance as a part of the 
program to prepare them for principalship.  Of the principals who responded, 85.5% 
believe a course in facilities maintenance would be helpful.  The data suggest that 
as principals gain more experience, they see a greater need for a course in facilities 
maintenance. 
Conclusion 
Inference of the data collected on research question 1 would indicate that 
principals believe facilities maintenance is an important issue.  One area that would 
lead to this conclusion is the belief by principals that parents hold the principal 
responsible for some or all of the facilities maintenance for the school.  Another 
indicator that principals believe facilities maintenance is an important issue is the 
number of principals involved in supervising facilities maintenance workers and the 
number of interactions each week between the principal and facilities maintenance 
workers.  Finally, experienced principals recognize the need for some formal training 
on facilities maintenance issues for those preparing for principalships. 
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Research Question 2 
What are specific areas of facilities maintenance where principals lack knowledge? 
Summary 
 Research question 2 was designed to identify specific areas where principals 
lacked knowledge about facilities maintenance.  To enable better analysis of the 
data, research question 2 was divided into three areas: housekeeping, general 
maintenance and heating, ventilation and air conditioning (HVAC).  Fifteen items 
were developed for each of the areas. 
Housekeeping 
 Principals responding to the questionnaire indicated a greater degree of 
knowledge in housekeeping than the other two areas.  Responses to the 
housekeeping items reflected a sound foundational knowledge of the concept and 
purpose for housekeeping. Ninety-eight percent of the principals responding 
indicated they were moderately or highly knowledgeable of the primary responsibility 
of housekeeping. Principal responses indicated sufficient knowledge level 
concerning general housekeeping principles and tasks.   
 Principals indicated they have a high level of knowledge concerning the use 
of material safety data sheets.  Ninety percent of the principals responded to have 
moderate or high knowledge of the material safety data sheet.  From their 
responses, principals indicated they knew of the material safety data sheet and the 
requirement to keep them in a central location in the school. 
 Principal responses to specific use of materials and practices of 
housekeeping indicated a general lack of knowledge.  Generally, principal responses 
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indicated a general lack of knowledge concerning the proper use of specific 
materials or chemicals.   Over 44% of the principals responding were not 
knowledgeable of the specific type of cleaner to use for bathroom fixtures.   
Responses to the questionnaire concerning specific housekeeping tasks and 
practices indicated that principals had little to moderate knowledge. Almost 40% of 
principals were not knowledgeable of the need to inspect custodial closets monthly. 
Eighteen percent of the principal responses indicated little or no knowledge 
concerning correct methods to clean carpet and over 50% of the principals had little 
or no knowledge concerning chalkboard maintenance. 
General Maintenance 
 The general maintenance area was divided into three subsections: electrical, 
interior maintenance and exterior maintenance.  Dividing the maintenance area into 
three subsections allowed the data to be focused on particular maintenance issues.  
The focus on particular maintenance issues enables a more thorough examination of 
the data from which to draw conclusions. 
The electrical subsection was divided into items addressing lighting systems 
and electrical circuits.  The division of the items into the two subsections provides a 
better understanding into the principal’s level of knowledge.  In addition, the division 
of the items aids in developing conclusions on the level of knowledge principals 
possess on electrical issues. 
The responses to the lighting items on the questionnaire indicated principals 
had a foundational knowledge of lighting.  The majority of principals (89.2%) 
understood the need to replace light tubes or bulbs.  Over 87% of the principals 
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responding to the questionnaire knew to check emergency lights on a monthly basis.  
Yet, a substantial number of principals (31.8%) lacked knowledge concerning 
fluorescent lights and the fact that fluorescent lights are considered as hazardous 
waste by the Environmental Protection Agency.   
Principals’ responses to the items on the questionnaire that addressed 
electrical circuits indicated some knowledge in this area.  Principals understood that 
the essential function of a circuit breaker is to prevent an electrical fire.  In excess of 
78% of the principals indicated they had knowledge of the function of a circuit 
breaker. 
Principals lacked knowledge concerning basic electrical circuit maintenance.  
A majority of principals (62%) did not know that the polarity of circuits should be 
checked yearly.  Additionally, 64.9% of the principals responding to the 
questionnaire lack knowledge concerning electrical panel maintenance.   
The building envelope includes the roof, floor, exterior walls and windows of a 
school building.  The function of the building envelope is to protect the students, 
teachers and staff from the elements of the weather outside the building.  Failure of 
any component of the building envelope will seriously jeopardize the ability for 
teachers to teach and students to learn.   
Response to the questionnaire indicated school principals had very little 
knowledge concerning the definition or function of the building envelope.  Nearly 
48% of the principals were not sure of the definition of a building envelope. Seventy-
three percent of the principals indicated they knew that the condition of a roof 
contributed to indoor air quality.  However, 45.1% of the principals responding to the 
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questionnaire had knowledge that the roof needed routine maintenance to keep the 
integrity of the roof.  
Overall, principals’ responses to the questionnaire reflected a limited level of 
knowledge concerning interior maintenance.  Responses to a few of the items 
focused on interior maintenance indicated principals were knowledgeable.  The 
items in which principals showed the highest level of knowledge were in the areas of 
exhaust systems and restroom inspections. 
However, principals’ responses to a majority of the items focused on interior 
maintenance indicate a lack of knowledge.  A considerable number of principles 
(40.9%) lack knowledge concerning the correct paint to use for most applications.   
Principal responses to preventive maintenance and routine maintenance items 
indicated a substantial number lacked knowledge.  Specifically 53.3% of principals 
were not knowledgeable of the need to inspect stairwells, 44.4% were not 
knowledgeable of the need to adjust time clocks and 47% were not knowledgeable 
of the need for door closure maintenance. 
HVAC 
HVAC systems contribute substantially to the overall interior environment of 
the school building.  Principals need to understand the strategies used by HVAC 
systems to constantly monitor the indoor air environment with the classroom setting.  
Carbon dioxide, humidity, and temperature need to be easily modulated to provide 
the best environment in the classroom while being energy efficient.  
The HVAC section was divided into a subsection that addressed the 
principal’s knowledge level of the function of the HVAC system.  The second 
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subsection focused on the principal’s knowledge level for the maintenance of the 
HAVC system.  The two subsections for HVAC allowed the data to be focused on 
particular HVAC topics.  This focus enables a more thorough assessment of the data 
from which to draw conclusions.  
Principals’ responses to the questionnaire indicate a fairly high knowledge of 
the function of a chiller.  Eighty-one percent of the principals understood the function 
of a chiller.  However, over 55% of the principals responding to the questionnaire did 
not understand how a direct expansion unit cools and heats air.  Principals need to 
be knowledgeable of how a direct expansion unit operates because this equipment 
is used in a large number of schools, especially temporary classrooms. 
Responses to the items in the questionnaire developed for determining the 
level of knowledge principals have concerning the operational characteristics of an 
HVAC system indicated principals have good knowledge concerning basic 
operational characteristics.  Seventy-four percent of the principals understood that 
air conditioners removed humidity and heat from the air.  Nearly all principals 
(92.3%) knew that indoor air quality is affected by the maintenance and operations 
of the HVAC system.  Most principals (88.7%) had knowledge that efficient operating 
HVAC systems reduced energy consumption. 
A large number of principals did not have a sufficient knowledge level 
concerning the maintenance issues associated with the operational characteristics.  
Specifically, 48.5% of the principals responding to the questionnaire lack knowledge 
that cooling coils have to be pressured washed and cleaned.  Over 48% of principals 
lack knowledge that through wall air conditioners has cooling coils.  Nearly 56% of 
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principals were not knowledgeable that condensate pans had to be routinely 
maintained and 54.9% lacked knowledge that the lack of maintenance to 
condensate pans is a leading cause of poor indoor air quality. 
Conclusion 
A review of the data collected to determine the level of knowledge principals 
have concerning facilities maintenance indicated most principals are knowledgeable 
about the basic functions and operations of facilities maintenance.  Principals were 
most knowledgeable of basic housekeeping functions and operation.  The data 
indicated that principals were less knowledgeable in facilities maintenance functions 
and operations in the area of general maintenance and HVAC. 
 
Research Question 3 
In what specific areas does the lack of knowledge of school maintenance by 
principals exceed 30%?  
Summary 
 The criteria used to determine the level of knowledge a principal had 
concerning a specific maintenance component or issue was determined by the 
response selected.  Principals who selected “little knowledge” or “no knowledge” for 
a response were identified as lacking knowledge concerning the maintenance 
component or issue addressed by the item.  When 30% or more of the principals 
responding to the items selected “little knowledge” or “no knowledge”, the items 
were identified as one where principals are not knowledgeable. 
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Housekeeping 
The areas in which principals lacked knowledge and need further training are 
the proper use of cleaning products, safety needs associated with housekeeping 
tasks and the performance of maintenance on housekeeping equipment.  Principal 
responses appear to indicate a lack of knowledge for the correct use of some 
cleaning products.  Over 30% of the principals had insufficient knowledge 
concerning the use of cleaner for bathroom fixtures.  The use of acid base cleaners 
on bathroom fixtures will corrode the finish and turn the fixture green.  Additionally 
the use of acid based cleaner with chlorine creates a poisonous gas.  The selection 
of the correct housekeeping product is essential in providing a clean and safe 
environment in the school. 
Principals need additional training in the area of safety practices for 
housekeeping maintenance.  This point is illustrated when over 38% of the principals 
responding to the questionnaire lack knowledge concerning the need to inspect 
custodial closets.  Custodial closets and custodial workrooms are areas in a school 
where it is common for the accumulation of surplus equipment and excess 
chemicals to be placed.  This creates a sensitive environment where volatile items 
may be kept and given the correct circumstance may create an indoor air problem, 
fire or other dangerous situation. 
A large number of principals (54.8%) lack knowledge concerning the need to 
recondition chalkboards.    Even though liquid marker-boards are the choice in 
schools that were constructed during the last ten years, a large number of traditional 
chalkboards still exist.  The lack of knowledge concerning the reconditioning of 
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chalkboards is indicative of a lack of knowledge to maintain a variety of teaching 
media in the classroom and school.  Beyond the maintenance of chalkboards, 
bulletin boards need to be inspected to insure the board is securely attached to the 
wall.  A programmed maintenance program for school furniture is needed to inspect 
furniture, i.e. tablet arm chairs need to be inspected and screws tightened as a part 
of the preventive maintenance program for school furniture.   
General Maintenance and HVAC 
Principals need to have additional training on preventive and programmed 
maintenance programs so they can effectively assist school maintenance personnel 
with maintaining the school’s facilities.   Generally, principals need to understand the 
necessity and schedule for preventive and programmed maintenance programs.   
This understanding enables the principals to speak with more knowledge to district 
maintenance personnel; as well as, helps the principal monitor preventive and 
programmed maintenance activities.  Most items where 30% or more of the 
principals responded with “no knowledge” or “little knowledge” were in the areas 
addressed by preventive and programmed maintenance programs. 
Preventive maintenance is a program to service equipment by performing 
specific tasks scheduled every month, two months, six months and twelve months.  
Effective preventive maintenance programs increase the life expectancy and 
enhance the operational efficiency of the equipment within the school facility.  Each 
piece of equipment has its unique preventive maintenance program that is 
recommended by the manufacturer of the equipment.  A principal who has 
knowledge of preventive maintenance and the general program it requires is able to 
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monitor and assist school district personnel responsible for conducting preventive 
maintenance tasks. 
Programmed maintenance is the process used to identify the life expectancy 
of a piece of equipment, building component or system so its replacement can be 
scheduled at the appropriate time  Programmed maintenance provides school 
district maintenance personnel with a progressive plan to predict the need for 
equipment replacement and develop a funding plan needed to replace the 
equipment.  Most times, the tasks associated with programmed maintenance are 
expensive and considered as capital expenditures.  Replacement of the roof, 
carpeting, painting and HVAC equipment would be included in the programmed 
maintenance program. 
Principals need to be aware of the programmed maintenance plan.  The 
effectiveness of the equipment, building components and systems are constantly 
deteriorating over time.  This deterioration effects the operational efficiency of the 
equipment, components, and systems located in the building.  The principal provides 
a constant on-site assessment of the operations of the building equipment, 
components and system.  As such, principals are in the best position to alert school 
district maintenance personnel when frequent failures of the building equipment, 
components and systems are occurring.  This knowledge is absolutely necessary to 
modify and update the programmed maintenance plan. 
Conclusion 
 Principals needed to be more knowledgeable of the type of chemicals used in 
their schools and routine maintenance activities.  Selection and correct use of 
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chemicals is critical to maintaining a healthy and safe environment in the schools.  
This is accomplished by making sure the right chemicals are used for the task at 
hand.   
Principals need to understand the scheduling frequency required for 
maintenance tasks. Principals need to make sure that custodial workers are kept on 
a task frequency schedule.  This is the most effective method to insure all the tasks 
associated with cleaning the school is achieved routinely. 
 Principals need to be more knowledgeable of preventive and programmed 
maintenance plans for their schools.  This knowledge would provide them the insight 
to monitor the activities associated with preventive and programmed maintenance 
activities.  Additionally, the principal would be in a position of to provide specific 
information to district maintenance staff that may change the priorities of 
programmed maintenance activities and enhance the physical environment of the 
school. 
Recommendations 
 
As noted in the discussion of research question 1, principals believe that 
facilities maintenance is an important issue.  Evidence of principals’ beliefs that 
facilities maintenance is an important issue is revealed in their responses to the 
items in the questionnaire.  Such evidence includes a substantial number of 
principals who believe that parents hold the principal responsible for facilities 
maintenance.  A substantial number of principals interact with their maintenance 
staff at least 10 times each week.  A majority of principals responding to the 
questionnaire indicate the need for training in the areas of facilities maintenance. 
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Research questions 2 and 3 provided insight into the need for principals to be 
better prepared to address facilities maintenance issues.  The data developed by 
this investigation indicated that principals lack knowledge in key areas concerning 
maintenance of electrical systems, the building envelope, interior maintenance and 
heating, air conditioning, and ventilation issues.  Principals need to have a 
component level of knowledge in the areas identified above to be able to 
communicate effectively with maintenance personnel on the school and district level. 
1) A Center for Educational Facilities should be established in Florida to serve 
as a clearinghouse for information concerning facilities maintenance that will be 
distributed to principals throughout the state.  This Center will be the focal point for 
distributing information to principals concerning changes in the Florida Building Code 
and other codes that address schools, as well as environmental, safety and general 
facilities maintenance issues.   
The Center will conduct research concerning the operation and maintenance 
of school facilities.  This research would focus on the methods used to construct 
school facilities, the types and operations of maintenance programs conducted by 
the school district’s facilities department, the principal impact on maintenance 
programs conducted at the school’s facilities, etc.  This research would broaden the 
understanding of school maintenance and the role of principals concerning school 
facilities maintenance.  The research would also provide a method to determine the 
type of preparation needed to become a principal and identify training needs for 
current principals.  
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The Center would generate a newsletter to disseminate information to 
principals.  The newsletter would contain articles concerning changes in the codes 
governing the construction and operation of school facilities.  The newsletter would 
report on the findings of research focused on the operations and maintenance of 
school facilities. 
2) A course of study on facilities maintenance should be incorporated into the 
required curriculum for a master’s degree in educational administration.  This course 
of study would provide a general knowledge of facilities maintenance for the student 
and enable the student to talk intelligently with facilities maintenance personnel.  
Additionally the Florida Educational Leadership Examination should include a 
component on facilities maintenance of schools. 
3) School districts should incorporate facility maintenance study in their principal 
preparation program.  The facility maintenance component would provide some 
foundation knowledge into the maintenance programs provided by the school 
district.  The component would include some basic teaching into the tasks and 
materials needs for custodial, general maintenance and HVAC maintenance of the 
school building. 
4)   School districts should provide “in-service” training to all principals concerning 
facilities maintenance.  The topics for such an “in-service” program would provide a 
basis of knowledge of facilities maintenance for school principals.  The “in-service” 
program would serve as a way for principals to reinforce and renew their level of 
knowledge of facilities maintenance.  Further, an “in-service” program would be used 
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to keep principals updated on changes concerning the facilities maintenance of 
schools. 
5)   Quarterly meetings should be held between principals and assistant 
superintendents of school facilities.  These meetings will enhance communication 
between the school principal and superintendent of school facilities.  The focus of 
the meetings would be to provide a process for the assistant superintendents to 
explain all maintenance programs for the principal’s school, learn the critical facilities 
related issues of the principal, develop strategies to address maintenance issues 
with the principal and keep knowledgeable of the school facility maintenance needs. 
6)   Principals should develop a process to discuss facilities maintenance issues 
with teachers and parents.  This process should be conducted twice during the 
school year, once in the fall and once in the spring. The process will provide 
valuable information concerning facilities maintenance needs.  The process will also 
keep the principal current on expectations of teachers and parents concerning the 
quality of maintenance being done at the school. 
Recommendations for Future Research 
 The analysis of data for this investigation generated a number of other 
questions concerning the maintenance of school facilities.  These questions provide 
the basis for further research into the maintenance of school facilities.  The following 
recommendations are proposed for further research into the area of maintenance of 
school facilities: 
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1)   It is recommended that a study be conducted to determine if there is a 
relationship between the quality of a school’s facilities and student achievement as 
measured by standardized tests. 
2)  It is recommended that a study be conducted to determine if there is a 
relationship between the quality of a school’s heating, ventilation and air conditioning 
system and absenteeism among teachers and students. 
3)   It is recommended that a study be conducted to determine if there is a 
relationship between teacher retention and the quality of a school’s facilities. 
4)   It is recommended that a study be conducted to determine the impact that the 
interior finishes used in school facilities have on the performance of teachers and 
students. 
5) It is recommended that a study be conducted to determine the effects of 
humidity, temperature and carbon dioxide on the performance of teachers and 
students. 
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Knowledge of School Maintenance  
INSTRUCTIONS:  
This questionnaire is intended to be completed by the local school administrator who is 
responsible for the school and coordinating maintenance activities at the school.  Please 
do not seek assistance from or allow this survey to be completed by maintenance 
personnel. 
Please circle the response that best answers each item below. 
START HERE: 
1. How many years have you been an assistant principal and/or a principal? < 1 year
1 - 5 
years 
6 - 10 
years 
> 10 
years 
2. How many schools have you served as a principal or assistant principal? 1 2 - 4 5 - 7 8 or more 
3. At the school you are currently serving, what is its classification? 
Grades   
K - 5 
Grades   
6 - 8 
Grades   
9 - 12  
4. At the school you are currently serving, how many students attend? < 500 
501 to 
1000 
1001 to 
1500 > 1500 
5. 
During a normal work week, how 
many times do you interact with the 
facilities maintenance staff at your 
school? 
< 10 11 - 20 21 -30 > 30 
6. 
In your opinion, what do the parents of 
the students that attend the school you 
serve believe you are responsible for 
facilities maintenance? 
None Some Most All 
7. 
Did you every attend any college 
courses or formalized training that 
prepared you for the maintenance issues 
in your school? 
Yes No  
8. 
If you did attended a college course on 
maintenance in your school, rate the 
information provided in the course. 
Not 
Helpful 
Some 
Helpful 
Very 
Helpful 
9. 
If you did not attend a course in 
building maintenance, do you think a 
course in building maintenance would 
have helped you prepare to be a school 
administrator? 
Not 
Helpful 
Some 
Helpful 
Very 
Helpful 
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10. 
Did you have any facilities 
maintenance related work experience 
before you became a school 
administrator (if none leave blank)? 
Yes No  
11. How many years of experience did you have in maintenance related work? < 1 Year
1 - 2 
Years 
3 - 5 
Years > 5 Years 
12. In your current position, do you supervise maintenance employees? Yes No 
  
  
  
  
13. How many maintenance employees do you supervise (if not leave blank)? 1 -3 4 - 6 7 - 10   > 10 
INSTRUCTIONS:  Following is a list of best practices for maintenance and custodial 
services.  Please circle the response that most closely matches your level of knowledge 
concerning the item. 
14. The primary job responsibility of custodians is to clean the school. None Little Moderate High 
15. 
Restrooms should be cleaned daily 
and checked several times during the 
day. 
None Little Moderate High 
 
16. 
 
As a daily requirement, custodians are 
to remove paper and food waste from 
the building and deposit it into a central 
trash container. 
 
None 
 
Little 
 
Moderate 
 
High 
17. 
As a daily requirement, custodians 
should vacuum carpets and mop hard 
surface floors. 
None Little Moderate High 
18. Once each month, custodians should dust horizontal surfaces and blinds. None Little Moderate High 
19. 
Once each week, custodians should 
check every exit light in the school 
building to make sure it is working 
properly. 
None Little Moderate High 
20. Housekeepers should remove graffiti as a part of their daily cleaning routine. None Little Moderate High 
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21. 
All chemicals used by custodians 
should have a copy of the chemical's 
Material Safety Data Sheet in a central 
location. 
None Little Moderate High 
22. Tile floors should be stripped and re-waxed once a year. None Little Moderate High 
23. Carpet should be cleaned once every six months by using water or steam. None Little Moderate High 
24. At a minimum, chalkboards should be reconditioned once a year. None Little Moderate High 
25. 
When cleaning restroom fixtures, 
custodians should not use acid base 
cleaners. 
None Little Moderate High 
26. 
Unless properly trained, custodial 
employees should not be allowed to 
replace ballasts or fluorescent lights. 
None Little Moderate High 
27. The chemical for cleaning restrooms shall be a germicidal agent. None Little Moderate High 
28. Custodial closets shall be inspected once each month. None Little Moderate High 
 
29. 
 
Each week, classroom lights and 
corridor lights should be checked and 
repaired if not working. 
 
None 
 
Little 
 
Moderate 
 
High 
30. 
The roof should be inspected, roof 
drains cleaned and trash and debris 
removed from the roof every three 
months. 
None Little Moderate High 
31. The envelope of a building includes the windows, exterior walls and roof. None Little Moderate High 
32. Semi-gloss latex paint is best for most applications within a school. None Little Moderate High 
33. 
Once a year, the kitchen exhaust 
systems should be inspected and 
cleaned. 
None Little Moderate High 
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34. Emergency lights shall be checked each month and repaired if needed. None Little Moderate High 
35. 
On a weekly basis, faucets and toilets 
need to be checked for leaks and 
repaired if needed. 
None Little Moderate High 
36. 
Circuit breakers prevent electricity 
from starting a fire from a circuit that has 
too many electrical devices plugged into 
it. 
None Little Moderate High 
37. The condition of the roof contributes to the quality of indoor air. None Little Moderate High 
38. 
Florescent lights are classified as 
hazardous waste and must be disposed 
of in accordance with EPA guidelines. 
None Little Moderate High 
39. Every year, electrical outlets should be checked for polarity. None Little Moderate High 
40. Every five years, electrical panels should be scanned for hot spots. None Little Moderate High 
41. 
Every three months, stair treads and 
risers should be checked for loose spots 
and delaminating and repaired if needed.
None Little Moderate High 
42. 
Each month, time clocks used for the 
operation of lights and equipment should 
be checked and adjusted if needed. 
None Little Moderate High 
43. 
Each three months, door closures 
should be checked and adjusted if 
needed. 
None Little Moderate High 
44. 
Filters in air conditioning and heating 
systems should be changed every 3         
months. 
None Little Moderate High 
45. 
A direct expansion air conditioning and 
heating system uses freon gas for 
cooling and heating. 
None Little Moderate High 
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46. 
Air conditioning and heating systems 
must have return air to operate 
effectively. 
None Little Moderate High 
47. 
A damper is used to control the 
distribution of treated air and the amount 
of return air. 
None Little Moderate High 
48. A chiller uses water to cool a building. None Little Moderate High 
49. 
Damper linkage is used to control the 
movement of the damper blades and 
shall be inspected and adjusted 
quarterly. 
None Little Moderate High 
50. Air conditioning systems are used to remove humidity and heat from the air. None Little Moderate High 
51. 
Indoor air quality is effected by the 
maintenance and operations of air 
conditioning and heating systems. 
None Little Moderate High 
52. Cooling coils shall be pressure washed and cleaned once each year. None Little Moderate High 
53. Though-wall air conditioners and room air conditioners have condensation pans None Little Moderate High 
 
54. 
 
Condensation pans shall be 
chemically treated every three months to 
prohibit the growth of bacteria and algae.
 
None 
 
Little 
 
Moderate 
 
High 
55. 
Lack of maintenance to condensation 
pans is a leading cause of poor indoor 
air quality. 
None Little Moderate High 
56. Pumps and associated equipment shall be inspected once a month. None Little Moderate High 
57. Boilers shall be inspected each month and certified once per year. None Little Moderate High 
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58. 
Efficient and well maintained air 
conditioning and heating systems reduce 
energy consumption. 
None Little Moderate High 
59. 
Routing maintenance programs focus 
on tasks that shall be daily or weekly like 
housekeeping and grounds. 
None Little Moderate High 
60. 
Preventive maintenance programs 
schedule specific tasks needed to 
maintain the equipment.  These tasks 
are scheduled monthly, bi-monthly, 
quarterly, bi-annually and yearly. 
None Little Moderate High 
61. 
Planned maintenance is the 
scheduling of tasks needed to be done in 
multi-year cycles such as painting, lamp 
replacement in lights, and cleaning of air 
ducts. 
None Little Moderate High 
62. 
A good maintenance program helps to 
reduce behavioral problems with 
students. 
None Little Moderate High 
Thank you for completing this questionnaire.   
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  Office of the Director  
 
 
 
March 5, 2005 
 
 
Dear  
 
 
I am asking you to help in a research project.  The project is attempting to determine the level 
of knowledge school based administrators have concerning issues related to the maintenance 
of their schools. 
 
As a general rule, school principles are responsible for some level of maintenance of their 
schools.  We are contacting a random sample of school principles in Florida’s public school 
system and ask them about their knowledge of the maintenance provided in their schools. 
 
Your responses to the items on the questionnaire are completely confidential and will be 
released only as summaries.  No individual will be identified.  Upon receipt of a completed 
questionnaire, your name will be removed from the mailing lists.  This survey is voluntary.  
However, your knowledge and experiences as a principle is greatly valued.  Please take a few 
minutes to complete the questionnaire.  If for some reason you do not want to respond please 
send us the blank questionnaire. 
 
I am very grateful for you taking your time to complete the questionnaire.  If you have any 
questions or comments about this research, please contact me via the internet.  My e-mail 
address is paradise@mail.ucf.edu. 
 
 
Sincerely, 
 
 
Richard D. Paradise, Director 
Physical Plant 
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  Office of the Director  
 
 
 
 
February 4, 2006 
 
Dear  
 
 
Several weeks ago, I sent you a questionnaire and requested your help in a project.   I am 
conduction.  The project is attempting to determine the level of knowledge principals have 
concerning issues related to the maintenance of their schools. 
 
It does not appear your survey has been completed and returned.  Your responses to the items 
on the questionnaire are very important for this research.  I would greatly appreciate your 
help. 
 
Your responses to the items on the questionnaire are completely confidential and will be 
released only as summaries.  No individual will be identified.  Upon receipt of a completed 
questionnaire, your name will be removed from the mailing lists.  This survey is voluntary.  
However, your knowledge and experiences as a principle is greatly valued.  Please take a few 
minutes to complete the questionnaire.  If for some reason you do not want to respond please 
send me the blank questionnaire. 
 
Thank you for completing the questionnaire.  If you have any questions or comments about 
this research, please contact me via the internet.  My e-mail address is 
paradise@mail.ucf.edu. 
 
 
Sincerely, 
 
 
Richard D. Paradise, Director 
Physical Plant 
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